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BOOK S 

Printed for RICHARD WARE, at the 
Bible and Sun on Ludgate-Hill. 

I. ^TT^HE Builder's^ Pocket GeMi>AifiON : Shewii^g, 
X ^"^ ^^^Y ^"^^ pipai^ml Method for laying down 
Lines, for all Sorts of Arches and Curves ufed in Houfe- 
Building, Sbip-Building» (gardening, C^r. alfo to make the 
Centers or Ribs for Vaults or Ceilings, and Brackets for 
Coves, either regular or irregular. Together with true and 
concife Rules to £nd the Lengths, Bevels, stnd Mou/ds for 
the Back of ^ Hip in any Kind of Roofs* whether Square 
or Bevel, Hexagon^ or Pentagon, fefr. let their Rafters be> 
ilraight, or Curves of different Sorts. N^ 

To which is added, The five Orders of Columns i withv 
their Entablatures and Pedeilals, the Propor(jons;whereof are 
taken from the immortal Andniv Paiia£o^ ta^ laid down 
after Mr. Halfpennf% pradlical Method : With feveral other 
ttfeful Problems, never before printed. By Michael Hvare^* 
Carpenter. The 3d Edit, corrected, price 2/. 6/* 

II. The Builder's Jewel : Or, the Youth's kifbudor, and 
Workman's Remembrancer. Explaining ihort and eaSf 
Rules, made familiar to the meanefl ^apac ity, for Drawing 
and Workii^, 

1 . The fiwt Orders of Columns entire ; or any^ Part of an 
Order, without Regard to the Module or Diameter ; ard 
to enrich them with their Rudicks, Flutings, Cablingi, Den«^ 
tules, Modilions, l^c. alfo to proportion their Doors, Win* 
dows, Intercolumnations, Portico's, and Arcades. Toge- 
ther with fourteen Varieties of Raking, Circular, Scroll'd, 
Compound, and Contradled Pediments j and the true Forma- 
tion and' Accadering of their Rakiilg and returned' Cornices; 
and Mouldings for Capping their Dentules and Modilions. 

2. Block and Cantaliver Cornices, Ruflick Quoins, Cor- 
nices proportioned to Rooms, Angle Brackets, Mouldings 
for Tabernacle Frames, Pannelling, and Centering for 
Groins, Trufs'd Partitions, Girders, Roofs, and Domes. 
With a Section of the Dome of St. Pau^Sy London. The 
Whole illuftrated by upwards of 200 Examples, engraved on 
I oo-Copper- plates. By B, and T. Langhy^ price 4/. 6d. 
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BOOKS printidfor R. Ware. 

IIL The Banker's Compi^t AfTiftant : Or a Librarv of 
Arts and Sciences,' abfolutei/^eceirary to be uoderftood by 
guilders and Worksneis iit general, 'nsix, 

I. Arithmetick, Vulgar and Decimal, in whole Numbers 
and Fractions. ^. Geometiy, Lkieal, Superficial and Solid. 
3. Archltefture, Univerfal. 4. Mcjnfuration. 5. Plain Trigo- 
yiometry. 6. Survey ins; of Land, ^r. 7. Mechanick Powers. 
9. Hydroftaticks. Illuifa^ted by above 1300 Examples of 
iiines, Super/icie?, Solids, Mouldings, Pedeftals, Columns, 
Filaflers, Entablatures, Pediments, Impofts, Block Cornices, 
RufHck Quoins, Frontifpieces, Arcades, Portico's, ^c. Pro- 
portion^ by Modules and Minutes, according to Andrea 
raliadio^ and by equal Parts. Likewise, gr^t Varieties of 
TrufTed Roofs, Timber Bridges, Centerings, Arches, Groins, 
Twilled Rails, Compartments, Obelifqucs, ^Vafes, Pededals 
forBuilo's, Sun- Dials, Fonts, {ffr. and Methods for raifing 
heavy Bodies by the Force of Leven, Pulleys, Axis in Peri- 
trochio, Screws, and Wedges ; as alfo Water, 5y the com- 
mon Pump, Crane, {ff f . wherein the Properties, and Preffure 
of the Air, oh Water, £3^f, is explained. The Whole ex«» 
eraplified by 77 large Quarto Copper-plates. By B. Langley, 
In two large Volumes, in Oftavo, printed on.- Royal Pa-- 
per, price lOi. 6^. . . 

IV, A Treatjfe of Architefturt, with Remarks and Ob- 
fervations. By that excellent Mailer thereof, ^ehaftian Li 
Ckrh^ Member of the Academy of Arts and Sciences. Nc- 
fceflary for all Mafons, Joiners, Off. or any who de(ire to 
attain to a Knowledge of that noble Art. In two Volumes, 
in Oftavo. Tiie 3d Edition. Tranflated by Mr. Chambers^ 
price ID/. Si, To which are added, 200 curious Copper- 
plates by the late ingenious Mr, ^tirt. 

' y. A New and Compendious Syftem of Pr^^Hcal Arith- 
itietick. Wherein the Doftrine of Whole Numbers an4 
J'rai^ions, both Vulgar and Decimal, is fully Explained, 
^nd applied to the feveral Rules or Metliods of Calculation 
tifed in Trade and Bufmefs : And by fh^ing and compar- 
ing the natural Depend ance upon, and Agreement of, one 
Rule ^itli another, the Wholp is rendered rtipre eafy thai^ 
heretofore, and the Learner is icflrudled in tiie Vulgar an4 
ipecimal Operations together, which at the fame Time dcr 
inonlirates the Reafon as well as the PfadUce of both. By 
^^illiam Pardon^ Cent, price 4/. 6d. 
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ARITHMETICK 

ME<^StJREMENT, 

Improv'd by 

E }? A M p L E s 

AND 

Plain Demonstrations:.. 

Wherein are laid down> 

The difTercnltcurftomary p£RCK£Sj and 
other Measures^ ufed in the ieverai ^ 
Parts of Great Britain and Ireland^ 

Suitable to all A R T I S T S ; 

• 

But more efpecially thoic who are employed in 
. Build iKG, Gardening, StrRVsriKo 
.JLand, tSc. 

To which it added. 

The Ufe of an Instrument (engravM on ft Copjier-Plite) 
caU'd a TANGENT RULE, for the takii^ any 
given Difbmce within a Quarter of a Mile. * - 

Illuftrated with a great Variety of ufeful C tr t s. 

I ' — ' — ■ ' ■ ■ -^ ■ . 

%^ WILLIAM HALFPENNT^"^ 
Architect and Eand Surveyor. 
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PREFACE. 



Ri?£ great Regard I have for the Prac' 
ys. S /(f<i/ Par/J of Mathematical Seiencer, 

O E particularly that vibicb relates to BuiU- 

^ P ingandGrouxd-werkiptttmeonTboi^bts 

■^ to kef downfucb demonjirable Rula ef 

Arithmetick^ as are fiiitabk to the feveralCalci^- 
^ /HUM, Mtafuremmts and Valuations^ that a PerfoMt 
^ vibp has learned the four firji Vulgar Rules onlj^ 

( and has a middling Capacity^ may in a Jhort Time 
t\ tomprebend all thai is fet forth in this Treatife^ 
rV without the Help of any other Teacher % whicby I 

J frefume, is fufficient to carry a Man through Ibt 
v5> greatejl Undertaking of this Kind. 

1. I begin with the Decimals of id's, andjteio 
theWorking of that Rule in its four firfl differ entParts^ 
and compare them to thofe of Vulgar Arithmetick. 

2. Three different Tables of Pounds, ShilBngt 

^ and Pence ; Jhewing their feveral Decimals, with , 
Examples how each Decimal is found. "t^^^ 

^^Tshtei 



vi PREFACE. 

3,, Tables of Perches according td the MffereHt 
Cuftoms of Meafurement in tbefe Kingdoms % fbeuh 
ing the Feet they contain dnd their feveral Deci* 
malsy with Examples how they are found. 

4. Tables of Tuns^ and Loads of Timber ; mtb 
thofe of Yards and Long Hundreds^ with their fe- 
ver al Decimals J and how they are founds 

5. The Ufes of all the foregoing Tables* 

6. Tables for reducing Brick and Stone fj^alls h 
fiandard Thicknejfes, according to the feveral Cuf 
tomsy with their proper Decimals and Ufes. 

. 7. Duodecimals ; fhewing their Declination^ Ad- 
dition j SubJlraSion and Multiplication^ done by twp 
Methods^ VIZ. by plain Multiplication and PmHice^ 
with thfiK feveral Ufes in meafuring Superficies and 
S^Si demonfirated by Infpemon. 

8. The Meafurement of Angle s^ Circles and their 
"Segments^ with Ellipfes \ fhewing the Differences be^ 
tfoeen the mathematical Curve and the pra&ical^ 
demonfirated by InfpeSlion. 

^ 9. To find the fuperficial Face of a Globe and its 
PrufhmSy with that of a Nich^ &cc. demonfirated 
}y Infpe£lion. 

, 10. Rules for finding ' the fuperficial Faces of ir- 
regular and curved Figures j with Conn; ex or Concave 
Domcy &CC. of afry Form, demonfirated by proper 
Examples0y • 

^¥^\ II. TV 
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PREFACE. vii 

1 1. 7*0 miafure an irregular Piece of Gromd ly 
the Chain only^ and caji it into Acres, Roods and 
Perches ; alfo to throw Z-inks intQ Feet, hy a givM 
Decimal, with other Rules relating thereto. 

12. To meafure and demonjiratey by In/pelfion, tba 
folid Content of the Pyramid-, with its Frujlums both 
regular and irregular. 

1 3 . To meafure and demenjirate, by InfpeSion, the 
, JoUi Content of the fVedge and Reel in aU their 

Sbdpes. 

14. To meafure md demon/irate^ by InfpeSiion, the 
folid Content of the Globe and its Fruftums. 

1 5. To demonftrale, by proper Examples^ the Dif- 
ference between the folid Content of a Cube, Cylinder 
and Globe of the fame Diameter and Height, with , 
given Decimals, for the fame. 

1 6. To meafure and demenjirate large irregular 
folid Bodies of 'Earth, &c. All which, 1 hope, will be 
found fufficient to perform the feveralO^esfropofed-' 
fH the former Part of this Preface. . 
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ERRATA. 

P/fG E 47, Line 5, 6 and 7, read tbus^ Parts in a Foot 
or Pence, or Parts in a Shilling, and diminifhes bjr 
that Number. 
P. 80, /. 6, below the Sum/pr Quotient, r. Dividend. 
P. 83, /. 1 1, for the Fourth, r. the 4. . £,19, for 185, 
r. 158. 

P. 88, for the Demon&ation of the Ovals (N^. 1 29,) 
fee the following Figure. 




P. 118, /. 3, below (N^. 1(^79) for or 6 laches, r, of 6 

Indies. 
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ARITHMETICK 

AND 

MEASUREMENT, 

I M P R O V ; D. 

NOMERATION ^ DECIMALS. 

THE Numbers of this Rulcdecreafe to the 
Right, as Whole Numbers increafe to 
the Left. See N°. i. ' 

11 H l&eliall 

987654321.23456789 
< Wmou Numseivs ><: Dkcimals. >■ 
Obfcrve to difUnguilh the E>ccitnals from 
Whole Numbers by « Dot, a$ in thi» gKample. 
B The 



S AfciTHMiTicx:, t9e. Improved; 

The Unit is called the Denominator, becaufe iC 
is fuppofed CO be any one Thing ; as Farthing, 
Penny, Shilliog, Pounds Inch, Foot, Yard, 
Perch, fcfr. 

Suppofe the Denominator or Unit to be an 
Inch, cake two Wholt Numbers and one Deci- 
mal thus, 21.2 is 21 Inches and -^ of an Inch. 
Again, take two Whole Numbers and the fecond 
Place of Decimals 21.03, ^hich is 21 Inches 
and TTv of ^n Inch, and fo on ; always obferv* 
ing to keep the Decimals in their proper Stations 
by adding Cyphers as their Place requires : For 
Example, .0005 is rTr-rl- of an loch. Again, 
.0000608 is , . , . , o4t4 of an Inch •, which isfhew- 
ed more plain in the following Examples : 

Abdition^ ef Dbcxmali, 

Suppofe the Denominator to be a Foot, ob- 
ferve to place the feveral Decimals in their 
proper Stations. Thus, 

.4 

.0064 

.0273 

•05 

(N**. 2r) .0000396 

•9741 
•00000803 

•00280 



2.21069763 



Their Sym is 2 Feet and ry^^tllA ^ of a Foot/ 
. . . N.B. 
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Arithmetick, &c. Improv*df. j 

N* B. Thcfe are added in the i^mt Manner, 
as Whole Numbers, only with this Difference, 
that all the Tens which are carried to the Left 
of the Dots, are Whole Numbers. 

Addition ^MixT Numbers. 

Suppofe the Denominator to be a Gallon. 
10.075 
4.007 
162 .5 
(N<?.3.) 18.95 

$.21 

,0005 



tmmmm 



204.5085 

Their Sum is 204 GalloM and] ^4^ of ^ 
Gallon. 

SUBSTR ACTION $/ DECIMALS, 

It is required to fubftraft ,0025 from .5, ai 
Yard fuperficial being the Denominator. The 
latter Decimal being of the greateft Value, muft 
be placed uppermoft, altho' it does not contain 
fo many Places of Figures as the former j in this 
Cafe, it is not amifs to add Cyphers to the Right 
in the uppcrmoft Line ; but it muft be obferved,^ 
that Cyphers, to the Right of a Decimal, do not 
increafe its Value ; no more than Cyphers to th<i 
l^ft of Whole Numbers increase their Sum. 



4 AtiTHMBTicK, &c. Improved. 

^^ '^'' .0025 



.4975 Remains 



N. B. This is worked in the fame Manner^ 
as Whole Numbers, except adding Cyphers to 
the upper Line. 

ft 

SUBSTRACTION (f MiXT NUMBERS. 

It is required to fubftraft .864 from 6359 a 
Foot being the Denominator. Place the Whole 
Numbers in the uppermoft Line, and add Cy- 
phers in the Place of Decimals. 



^34 • 136 Remains 



It is required to fubftrafl 42 . 926 from 68 . 247^^ 
^ Shilling being the Denominator. 

(NO. 6.) ^l • ^47 
^ 42 .9'io 



25 . 321 Remains. 



Multiplication o/*Decimalsu 

Proceed as in Whole Numbers, but obfcrve 
th^ifk^eneral Rule, to feparate fo many Figurjes 
(t^pfe Right of the Produd by a Dot) as there 
are^4)ecimals in the Multiplicand and Multipli- 

cator^ 



Mtafte^HMMMiMMiiiiikM^HinMMaddM 



AitiTMMETicic, &c. Improfd. ^ 

tator -, and thofc to the Left are Whole Num- 
bers. This Rule muft be gbfcrvcd in all MuU 
tiplication of Decimals, except one Cafe, which 
I fhall ftiew hereafter. To multiply 2 • 5 by 2 .5, 
a Foot being the Denominator. 

2 . 5 Multiplicand 
2.5 MultiplicsLtor 

(N^.7.) 125 

50 



6.25 Produft 



To multiply 27 .75 by 15, an Inch being the 
penominaton 

27.75 Multiplicand 
15 Multiplicator 

(N^8.) ;;3875 



416.25 Produib 

V ■ - 

To multiply 724'. 75 by 27 . 25, a Perch be- 
ing the Denominator. 

(N". 9.) 724 . 75 Multiplicand 

.27 . 25 Multiplicator 

3^23 75 . 

14495 o 

507325 
144950 



19749-43 75 Produdfe 

!- ■ T» 



Cy 



§ AmTHMETicc, &c. ImprovU 

To multiply 45a by 743, aa Inch being thtf 
Denominator* 



(NO. 10.) 



452 Multiplicand 
.743 Multiplicator 



1808 



335.836 Produft 



To multiply ,0079 ^Y 5» ^ Cube-foot being 
the Denominator. 



(N?. II.) 



.0079 Multiplicand 
.5 Multiplicator 



•00395 ProduiS: 



Obferve, in the Multiplication of this Sum. 
it produces but four Places of Decimals, which 
is one lefs than is contained in the Multiplicand 
and Multiplicator, becaufe there is nothing car- 
ried from the Place of Tenths. In this and the 
like Cafes, there mud be another Cypher added 
to the Left of the Produft, as in this Example ; 
otherwife it will be ten Times more than its % 
real Value. This never happens in mixt Num- 
bers, becaufe they naturally produce as(^any 
Figures, as there are Decimals in the Multipli^ 
cand and Multiplicator ; as may be feen by the 
following Example. 

To multiply 1.Q0095 by .6, a Gallon being 
the Denominator, 



'*^: 



Aritmmetick, &c. Improfv^d* J 

1.00095 Multiplicand 

.6 Multiplicator _> 

(N?,i2.) .-::^^ : V7- 

.600570 Produft 

Division ©f Decimals^ ^ 

The. only Difference between this Rule and 
that of Whole Numbes, is only to diftinguifh 
the one from the other in the Quotient, 

To divide a leffer Number by a greater, 
which muft confequently produce no other than 
Decimals in the Quotient. Let it be twenty 
Shillings between eighty Men, as 20 cannot be 
divided by 80, add Cyphers to' the Dividend^ 
more or lefs, as Occafion requires. 

Dividend 
Divifor 80^20. 00 (.25 Quotient 

1^0 

(N^ 13.) 400 

400 

^ III f > 

o 

Each Man's Share is t-54 of a Shilling, 

To divide gg Feet by 16. 5^ add Cyphers to 
the Dividend, as in the foregoing Example ; and 
pbfcrve this General Rule, to work fo many Dc* 
cimal Places of the Dividend, ds there arc Deci-» 
mals in the Divifor, and their Quotient is Whole 
Numbers ; then make a Dot, and work the Re« 
mainder (if any) which are Decimals. See the 
foliowins Examples* 

Divifor 



f 




t A&iTRMBTicK, &c. Improv'd. 

• - • 

Dividend 

Divifor 16.5)99.00(6 Quotient 

950 • 

(N^ 14.) -11 — 

000 

N. B. This Sum admits of no Remainder, therc- 
f pre the Quotient is a Whole Number, 

To divide 478 Feet, a Whole Number, by 
16.5 a MixU Number, Add Cyphers to the 
Dividend, as before hinted. 

Dividend 
Divifor i6.5)478,ooooCa8.969 Quotient 

<N«.,5.) Jl_ . 

1480 
1320 

1600 bringdown the fecond 
1485 Cypher, and make a 
Dot in the Quotient. 



1150 
990 



1600 
H85 



N. B. This Sum may be work'd to Infinity, 
by adding a Cypher to every Period, but two 
or three Places of Decimals are fufficient for any 
praftical Bufinefs, the Rfemainder being of no 
material Value. Again, it may not be amifs for 
Learners, to work the foregoing Sum, £s?c^. thus, 
5 Add 



ArithmsticKi &c. Improved. .9 

Add no more Cyphers to the Dividend, than 
there are Decinials in the Divifor, the Quotient is 
■ Whole Numbers -, make a Dot to diftinguifli 
them, then add a Cypher to the Remainder (if 
any) and fo on, to every new Period. 

To divide a Mix'd Number, by a Mix^d 

Dividend 
Divifor 2^75)62.9928(22.906 Quotient 

S59' 

799 
.(N«. 16.) 550 



2492 M»ke a Dot in the 
2475' Quotient 



w ■ 1^ 



1780 Add a Cypher ta 

1 650 the Qpoti^cand 

■ ' - . ■ one to the Period. 
130 

To divide 946527 fuperficial Feet into Statute 
Perches of Land or London Rods of Brick- work. 
The Perch or Rod contains 272.25 fupcrficiai. 
Feet* 



Dmiibr 



10 Arithmetick, &c. TmprovM. 

Divifor Dividend Quotient 

272.a5)946527-oo(3476-683 
81675 

129777 
• 108900 



208770 

(N^i70 1 90575 . 

181950 
1633^ 

186600 Make a Dot in the 
1 63 3 50 Quotient, and add 
a Cypher. 

226500 Add a Cypher 

217800 

87000 Add a Cypher 

8.1675 
5325 . Remains. 

To divide Whole Numbers by 

Decimals* 

Dividend 
Piyifor .25)347-00(1388 Quotient 

1 -11 fa- 



>#*• 



(N".i8.) 



97 
75 



220 

2 00 



* • 



a 



200 
200^ 

a 

N.B. 



AtiiTHMtTtCK., &c. impmvvd, n 

N. B. As there is no Remainder in this Suln, 
the Quotient is all whole Numbers^ 

To divide 647239 by .750.- See the follow^ 
ing Example. 

Divifor Dividend Quotient 

•75o)647239»oo6(862985. 33 Multiplicand 
6000 • • • •• ,75oMultiplicacof 

4723 4314926650 

4500 604089731 

2239 25:0 Remainder 

1500 647239.00000 Proof 

7390 

- 

6400 
6000 

(N''. 19.) 4000 

2500 Make a Dot in the Quo- 

2 2 50 tien t, and add a Cypher 

2500 Add a Cypher 
2250 

2fjb Reihaihs. 

K 6. Learners may not immediately perceive, 
why there fliould be two Cyphers more in the 

C 2 l^roof 



i2 AritismeTick, dfc. Improved. 

Ftoof than there is in the Dividend : Anfwef, 
becaufe there is two added (in carrying on the 
Work) to give the Decimals of the Remainders : 
AH Kinds of Divifion may be prov'd, by multi- 
plying the Dividend by the Divifor, and adding 
the Remainder. 

To find the Decimal Number of any Part or 
P^ts of a Denominator, obferve this General 
Rule : Firlt, confider how many fuch Parts are 
contained therein % then work by the Rule of 
Three ; fay, as fo many Parts in the Denomina- 
tor is to I GO, fo are the Parts given, to the De- 
cimal Number requirM. Let the Denominator 
be a Foot, and the Decimal Number of 9 In^ 
ches be required ; fay, as ^ 

In. Parts Inches 
12= 100 :s 9 

X2)900(.75 Decimal required 



(N^, 20.; 



84 12 

60 150 
60 75 



(o) .900 Proof 

N. B. This anfwers the fame, to the Pence 
in a Shilling; and obferve, that in the fame 
Manner as this Example is prov'd, is the Gene- 
ral Rule for finding thie Value of any Decimal; 
as I fliall fliew hereafter : But there is one Cau- 
tion may be proper to be given, which is the find- 
ing the Decimal of Number t : Obferve this 
lierttral Rule, Add a Cypher to the Left of the 

Quoticnijr 



ARiTH»|BTicit, &c. tmprovM, 13 

Quotient) ^thprvfik it will appear to be 10 
Times moroctlian^ its real Value. Suppofe 12 be 
the Denamuiaton See the following Examples 1 

12 » 100= I 

• . - t 

m • -• ■" 



(N^2I.) 



t20ioo(.83 

' 96 

« 

40 
3^ 



JV:5. This? JEkample proves (N?.2l.) tobiJ 
10 Times more than its real Value, becaufe it*$ 
impoilible that one of 12, fhould be equal to 
83 of 100. This is caufed, by Figure i ad-^ 
mitting no Figures to be carried to the Left^ 
which is the Cafe of (N?. ti.) therefore a Cy-^ 
pher muft be added to the Left of the Quoti* 
ent, and it will give the Decimal thus, .0834 
and fo of Number i^ in kll Denominations : Off 
it may be work*d thus. 

I2 = IOOS0t 

01 




(N^. 22.) i2)oioo(.o8^ 

40 

3^ 



The 



Y4 Aritumbtick, &c. Improved. 

The following Table fliews the Deciiittl 
Numbers of all the Inches in a Foot, or Pence 

in a Shilling. 



Foot or Shilling 



(N<^. 23.) 



Penca 

or 

Inches 



Decimali 



12 




100 


II 


» 


.916 


10 




.833 


9 




•75 


a 




Tee 


7 




.583 


6 


is 


•5 


5 


^ 


.416 


4 




•333 






— — 


3 




•25 


a 




.166 


— • 




■ 


•1 


.083 



• To find the Decimal of any Number of 
Qiarters in an Inch, or Farthings in a Penny, 
let two Quarters be given. 



(N9. 24.) 




Arithmetick, &c. ImprovU i^ 

• 4= too =2 



(N^. 24.) 



4)2oo(.5 Decimal 
20 



The following Table fliews the Decimal 
Numbers of all the Quarters in an Inch, or 
Farthings in a Penny. 

Quarters 

or 
Farthings Decimali 

Inch or Penny 



(N^ 25.) 



1 — — 

4- 


1 100 


3 




-75 


2 


IS 


5 


— 






I 


•25 1 



To find the Decimal Sum of any Number of 
Shillings in a Pound, let 1 3 Shillings be given. 



<N^260 



20S= 100= 13 

300 

100 

20) 1 3oo(.65 Decimal 
120 

100 

itoo * 

o 



« m 



THe - 



\6 Aeithmbtick. Gfr. ImprovU 

The following Table Ihews the fcvcral Pcci* 
snal Sums of all the Numbers of Shillings in a 
Pound, 



A Pound 



(N^.. a;) 



ft 



fiUningi OedgiuJ, 



20 



18 



»7 
i7 



»4 






»3 



12 



10 



8 



5 

4 



i 






2 

T 



IS 

MM 



100 



SS 



.85 



.8 

75 



•65 



.6 



ii 



■5 



•45 



•4 

•35 



•25 






.2 
.1 

^5 



A Perch of Brick, or Stone-Wall, in many 
Places of Greaf-Britain and Jrelandy contains 
165 fuperficial Feet; to find the Decimal of 
any Number of Feet contain'd therein: Let 
12 Feet be giten. ^, 



tN«>. 280 



AkiTHMEtiCK, G?r. Imprav'dw if 

16.5=100 = 12 
12 

200 

too : 
i 6. 5) i2oo,o(.72 y Decimal 

450 
330 
.1200 Add a Cypher 

V55 

45 
The following Table (hews the feveral Ded- 

thai Sums, of any Number gf Feet in a Perch 
of 1 6.5 fuperficial Feet. 

Feet i Decimals 

A Perch — — 



'6-5 I 



i6 I 



100 



i2^: 



(N^. 29.) 



^5 1 1 '9Qa 
'4 ^ .. J M 



'3 i i-7&7 
12 I 1 .727 



1 1 I 1 .664 

10 I t .€pe 



"n. 



9_L_J-545 



i*i^^[-«^i»** 



•r** 



8 1 1 .484 



■ ^ " T* P I 



7 \ <'424 j 

"6 I 1.3^3 



5 1 1 -303 

I » I M S 

4 1 



I .24! 

3 \ i.iSi; 



i_i 



.121 



>4i*i 



I '1 I .06 

*^ — fi- ^ . .. -■ 



D 



MWhariM*! 



?« 



f 



■^ 



\% AitiTMMETi^K, tSc. Itnprov'd. 

In fomc Places of Great Britain 1 8 fupcrficia* 
Feet is a Perch of Brick or Stone- Wall. To 
find the fcveral Decimals of any Number of 
Feet contained therein : Let 5 Feet be ^vem 

18 = 100=5 
5 



*(N^. JO.) 



i8)50o(.277 
36* 



140 
126 



S40 Add a Cypher 
126 



14 * 

The following Table fhews the* feveral De- 
cimal Sums of every Number of Feet, contained 
in a Perch of 1 8 fuperficial Feet. 

Feet Decimals 

A Perch 



(N?. ^i.) 



18 1 1 100 


17 1 1 -944 


i5 1 1 .888 


15 1 I.-833 


Hi 1-777 


13 1 1722 


12 1 1 .666 


iij i.6ii 


10 I 1 .555I 



\ ^ 



Ar I t h m e t ickt, €fr. ImproT'd. 19 

Feet Decimals 



A Perch 



91 1.5 1 


81 . 


•444 


7' ' 


.388 


6|- I.333I 


5I 1.277 


4l 1.222 


3 1 1 .166 


2 1 1 .III 


1 1 1 .055 



In many Places, efpecially in fome Parts of 
the North of England^ and Weft of Ireland^ a 
Perch of Brick or Stone-Wall, is 2 1 fuperficial 
Feet, and is called Plantation Meafure. To 
find the feveral Decimals of every Number of 
Feet contained therein : Let 8 Feet be given* 

21 =1100= 8 
8 



(N<'. 32.) 



2i)81oo(.38 Decimal 

168 



The following Table Ihews the Decimal 
Sums of the leveral Feet, contained in a Peroh 
of 21 fuperficial Feet. 

D 2 A 



r 



A 



3Q AklTHBlETICK, tSc. Iffiprov'd, 

Feet Dedmak 
A Perch 



(N'..33..) 



fM ■ 


100 


20 \ 


•?5 


ISJ 




•? 


1 81 




.85 


17 1 1 .8 


16 1 1 .76 


»5j. |.7« 


H 


|.66 1 


13 




.61 


12 


•57 


" 1 1 -52 


»o 1 1 -47 


9 1 1 .42 


8| . 


•38 


7 


•33 


6 .28 


5 1 1 .23 


4 1 -19 


3 1 1 .14 


2 1 1 .09 


I 1 1 .04 



A London Perch or Rod of Brick- Wall is 
1^.5 Feet fquare, equal to a Statute Perch of 
Land, which contains 272.25 fuperficial Feet. 



To 



.^ 



1 



Arithmetick, S?r. Improved. ±i 

To find the feveral Decimals of cvcty Num- 
ber of Feet contain*d therein, let 105 Feet 
be given. 

272.25=100=105 
^ 105 



500 
1000 



•mmm^M 



272.25)io5oo.oo(,385 Decimal 
8167 5 • 



(N''-34} 



2332 50 ' 
2178 00 

1 545 00 Add ajCyphcr 
1361 25 



18375 Remains 



The following Table fhews 
jSiims of the feveral Feet contain 
Perch of Land, or London Rod of 



Fpet Dls. 


Feet 


Dls. 


|lod 272.25 100 


'261 


;9S« 


272 .999 


260 


•955 


271 .995 


259 


.951 


270 .991 


258 


•947 


26g .988 


257 


•94S 


(N».35.)268is.984 


256 IS .94 1 


- 2,67 .98 


255 


.936 


266 .977 


254 


•93? 


265 .973 


253 


.929 


' 264 .969 


252 


.92J 


163 .966 


251 


.921 


262 is .962 


250 


.918 



iTie Decimal 
'd in a Statute 
Brick^WalK 

Feet Dls. 



»49 


.914 


^48 


.91 


H7 


.907 


246 


•903 


245. 


.899. 


244 IS .896 


»43 


.892 


942 


.888 


241 


.88c 


240 


.881 


^ '239 


.877 


238 


.874 



^57 



22 Arithmetick, &r. Improved. 



Feet Db. 



a37 


.87 


236 


.866 


*35 


.863 


«34 


.859 


«33 


.855 


*3* 


.852 


«3i 


.848 


iJO 


!^ 


«*9 


.84 


2Z9 


.837 


ZZ7 


.833 


Z26 


S3 


«$ 


.826 


224 


.822 


»«3 


•819 


222 


.815 


221 


.811 


920 


.808 


«i9 


•804 


218 


.8 


*«7 


•797 


pr.35.)«6u 


■:^ 


^'5 


*14 


.786 


213 


.782 


212 


.778 


211 


•775 


«lO 


•77 > 


209 


.767 


208 


.764 


007 


.76 


206 


.756 


205 


•75* 


204 


•749 


203 


•745 


202 ^ 


•74« 


201 


.738 


200 


•734 


199 


•73 


198 


•7«7 


197 


•7*3 


196 


.719 


«9S 


.710 



Feet Db. 



»94 

»93 
192 

191 

190 

189 

1 88 

187 

186 

.85 

1 84 

183 

182 

181 

180 

«79 
»7S 

176 

»75 
>74 



.712 

.708 

.70c 

.701 

.697 

.694 

.69 

.686 

.683 

.679 

.675 

.672 

.668 

.664 

.661 

,6s7 

.6 S3 

.65 

.646 

.642 

.639 



Feet Db. 



17315.635 
172 .631 



171 
170 
169 
168 
167 
166 
165 
164 
163 
162 
161 
160 

»59 
158 

157 
156 
I5S 

154 
153 
152 



.628 

.624 

.62 

.617 

.613 

.609 

.600 

.60a 

.598 

•595 
.591 

.587 

.583 

.58 

.576 

•573 
.569 

.565 

.561 

.558 



«5« 

150 

149 
148 

H7 
146 

»45 
"44 

»43 
«42 

HI 

140 

«39 
138 

»37 
136 

"35 

»34 

>33 
132 

131 



•554 
•55 

•547 

.543 

•539 
.536 

•532 
.528 

.5*5 
.521 

.5'7 
•5«4 

.506 

.503 

•499 

•495 

•49* 
.488 

.484 
.481 



1301^.477 
129 ^47 3 



Its 
127 
126 

>*5 

124 

123 

122 
121 

120 

119 

118 

l'7 
116 

115 
114 

n3 

112 

III 
110 

109 



•47 
.466 

.462 

•459 

•4.55 

•45 » 

.448 

*444 

.44 

•437 

-433 
.429 

4^6 

.422 

.418 

•4»5' 
.411 

.407 

•404 

•4 
108 






Arithmetick, tic, Iinprov'4. 



Feet 

10? 

107 
106 
105 

104 

103 

102 
lOI 

100 

99 
98 

96 

95 

94 

93 
92 

(N».35.) 91 is 
90 

88 

^^ 
86 

^84 

«3 
82 

81 

80 

79 

7» 

77 
76 

75 
74 
73 



Dls. 

396 

393 

389 

385 
382 
378 

374 

37 
367 

363 

359 
356 

352 
34B 

345 

34 « 

337 

334 

33 
326 

323 
319 

3*5 

312 

308 

304 

301 

297 

293 

29 

286 

279 

275 

271 

.268 



'ect 


;>k. 


7* 


•*64 


7« 


.26 


70 


-2J7 


69 


.^«S3 


68 


•«49 


67 


.346 


66 


.242 


!^ 


.2j8 


^+ 


•«35 


63 


.231 


62 


•227 


61 


.224 


60 


.22 


59 


;2i6 


58 


.213 


57 


.209 


56 


•20J 


55« 


1.202 


54 


.198 


53 


.194 


5* 


.191 


5« 


.187 


50 


.IS3 


-W 


.179 


-48 


-176 


47 


.•172 


46 


.168 


45 


,165 


44 


.161 


43 


•»57 


4* 


-'54 


4> 


•«S 


40 


.146 


39 


•«43| 


38 


''391 


37 


ii3Sl 



'd. 


23 


Feet 


DIs. 


36 


.132 


35 


.128 


34 


.124 


33 


.121. 


3* 


.it7 


3« 


.113 


30 


.11 


«9 


.106 


28 


• I02 


*Z 


.099 


26 


•095 


»S 


.091 


«4 


.088 


«3 


-084 


22 


.oB 


XI 


•077 


20 


•073 


19 it .069 


18 


.066 


»7 


.06s 


16 


.058 


»5 


055 


»4 


.05 c 


»3 


-047 


12 


.044 


II 


*^4 


10 


.036 


9 


.033 


8 ' 


* .029 


2 


•025 


6 


.022 


5 


.018 


4 


•014 


3 


•oil 


3 


.007 


I 


•003 



To 



24 AjttTHMETicK, t^c. impfovM: 

To find the fcvcral Decimals of any Num- 
ber of Feet contained in a fuperiicial Yard, let 
7 Feet be given. 

9=iQor=7 

7 

9)7oo(.777 IJecimal 



70 
63 



70 
63 



Add a Cypher 



The following Tabic iliews the Decimal 
Sams of the feveralFeet contained in a fuper- 
£cial Yard. 

Feet Decimals 

AYarf 



(N^ 37.) ^ 



91 


100 


8i 1 


.888 


7 1 


•777 


_6| 


.666 


5- 


is 


■555 


^ 




•444 


3 1 


1-333 


2 


.222 


1 


.III 



In moft Places of Great BritMH^ and IretanS, 
(except in and about London) Timber is bought 

and 



I 



Arithmetick, &c. ImprovU 2$ 

thd fold by what is called a Tun, which is 40 
Cube Feet. To find the fcverill Decimals of 
any Number of Feet contained therein, let 13 
Feet be given. 

40=iGo=:i3 
13 



(N^ 38.) 



300 
100 
40)13000325 
120 

I do 
80 

200 

200 



Decimal 



Add a Cypher 



The followir^ TaWc 
Sums of the feveral Feet 
of Timber. 

Feet 



ATtin 



(N<».39) 



40 

39 

38 

37 
36 is 

35 

3f 
33 
32 



Decimal*! 
100 I 

976 

95 
925 

9 

87s 

85 
825 

S 



contained in a Ti)a 

Feet Sednub 

3» '77$ 

30 '75 
29 .725 

. , 28 .7 

27 i;s>;o75 

26 .6$ 

95 .625 
24 .6 

«3 '57S . 



t-' 



E/- 



26 AKiTRMKTieK, &t, lokprov'd. 



(N*. 39O 



Feet Deomala 


Feet D( 

V 


iciinal* 


22 .5s 


II 


.275 


21 .525 


10 


.25 


16 .5 


9 


.225 


19 -475 


8 


.2 • 


18 .45 


^. 


.175 


17 is .425 


IS 


.»5 


16 .4 


5 


.125 


15 -375^ 


4 


.1 


14 '35 


3 


.075 


«3 -3^5 


- 2 


•05 


J2 .3 


I 


.025 



In and . about Ltfffi^ Timber is bought and 
fold by the Load, which contains 50 Cube 
Feet: To find the iev^ul Decimals of any 
Nusiber of Eeetcont^ed therein^ let 32 Feet 

be given. 

50=100=32 , 

3% 



(N^4a) 200 



» * 



5o)32oq(.64 
300 



Decimal 



200 
200 



*Thc following Table fhewi the Decimal 
Sums of the feveral Feet containM in a Lx)ad 
of Cube Timber. 



«i 



• 1 



Feet 


Dh. 


ALoad50 


100 


49 


.98 


48 


.96 


47 


.94 


46 


.92 


45 


•9 


44 


.88 


43. 


.86 


(N».4».)42 IS 


i.«4 


41 


.82 


40 


.8 


29 


•78 


38 


.76 


.37 


•74 


36 


.72 


35 


.7 . 


34 


.68 1 



K, t 


STft . 


improvd. 


*7 


Fe*t 


DIt. 


Feet 
16 


Dk 


33 


.66 


.32 


32 


.64 


■ '5 


•3 


3» 


i62 


'4 


.28 


30 


.6 


'3 


.26 


29 


.58 


12 


.24 


28 


.56 


ii 


.22 


27 


•54 


I 


•a 


26 


•52 


9 


.f8 


^5'^^ -5 1 


8isn6 

1 


24 


.48 


7 


.14 


23 


.46 


6 


.12 


22 


.44 


5 


.10 


21 


.42 


4 


*o8 


20 


< 

.4 


1 


.06 


19 


•38 


2 


•04 


18 


•36 


• 

I 


.02 


17 


•34 







The yfe of the forcgping Table 13 to find 
the Value of the feviral fttrt^ of a Perch, Yard, 
Tun, Load, &c^ for Example: Suppofe a 
Perch of Brick- Wall of 16.5 fuperficial Feet 
coll ys. 4^. What is thaVakie of 17 Perch 
and 7 Feet? Look in N®. 27 for the Decimal of 
4^. and the Money WiH ftand thus, 7.$32 ; then 
look in (N^.29.) for the Decimal of 7 Feet, and 
the Work will ftand thus, 17.424. See the 
following Example. 



£ 2 



(N^. 42O 



it AiiiTRMBTiCK, &c, Imptoy'd. 

17424 Work 
7.333 Money /«■ perch 

(N^.42.; 52 272 

. 522 72 

5227 2 
121 96 8 



Shillings i27).77ox92 

12 Pence in a Shilling 

t 

» 540384 
7 70192 

pence 9)-242304 

4 Farthings in a Penny 

.969215 

The whole Value appears to be 127/. gd. (and 
ilmoft a Farthing remains) which is 61. ys. gd. 

Throw Shillings into Pounds, by cutting off 
the Unit| and halving the Figures to the Left, 
thus. 




(N«43.) /. X./f TheS«nsofN».4c. 



Again, ht 137/. be given, cut oflF the Unit 
and halve the 13; fay the half of 1 3 is 6 and 
I remains equal to iqs, which mufl: be carried 
to the Place of Shillings, the Sum will (land thus^ 
(?A 17 o. 13 \ 7 Shillings 

(N^44-) '• ^^ ^- 

6 170 Sum in Pounds. 

If 



Arithmetick, &c. ImprovU ^9 

If it (hould be afk'd why thfs Rule throws 
Shillings into Pounds ? Anfwer, Becaufe all the 
.figures to the Left of the Place of Units are 
Tens, confequently half their Sum muft be 
Twenties, except the remaining i, which is 
10 s. and muft be carried to its ptoper Place. 

A Perch of 16.5 Feet being the Denomina* 
tor : To know the Value of 1 3 Feet at 7 j. 3 i. 
^^ Perch, look in (N^. 23.) for the Decimal of 
gi. and the Money will ftand thus^ 7-^5; then 
look in (N^. 29.) for the Decimal of 13 Fcet> 
and the Work will ftand thus, .787 

7.25 Money 
.787 Work 



Shillings 



(N^ 45-) 



Pence 



5075 
5800 

5075 



»*"— 



5-70575 

X 2 Pence in a Shilling 



•»— IP- 



I 2 1 1 50 

^057 5 

7.269 00 

4 



Farthings in a Penny 



Farthings 1.07600 

The Value of 13 Feet appears to be 5 Shil- 
lings and 7 Pence Farthing* 

To know the Value of 75 Yards, 5 Feet, of 
Wainfcdt at 4J. 8rf. per Yard. Look in 

(N^-37-) 



30 AxtTRMBTICK, HSc. IlDprOvU 

(N^. 87.) for the Decimal of 5 Feet, and the ^ 
Work will ftand thus, JSSSS- Then look in 
(N^. 23O for the Decimal of 8 d. and the Money 
will ftand thus, 4.666 

75-555 Work 
4.666 Money 

(N^; 46.) 453 330 

4 533 30 

45 333 o 
302 220 



Shillings S5^'539 ^30 

1 2 Pence in a Shilling 

I 079 260 
5 39^ 30 

Pence 6475 560 

4 Farthings in a Fenny 

■ • 

Farthings 1.902 240 

s. d. 
The Value appears to be 35 | 2 6^ 
(N^.47.) or ^.17 12 6* 

To know the Value of 764 Yards, and 7 
Feet of Plaiftering at 3 i^ per Yard. Look in 
(N®. 37.) for the Decimal of 7 Feet, the Work 
will ftand thus, 764.777 : Then look in (N^.25.) 
for the Decimal of a |^ and the Money will 
ftand thus, 3.5 

(N«. 4I.) 



AiaiTHHETici^, &c. ImpiOYU 31 

764777 Wwk 
3.5 Money 



Pence 



Farthings 



2294 3 3» 
2676.7 19 5 



2.8 78 o 



4 Fftrthings in a Pmny 



d. 



1 



' The Sum appears to be 2676 
(NI.49.) , s. 

or 22 I ^ 04 
or £.11 3 0* 

To know the Value of 4:5 London Rod,, and 
137 Feet of Brick- Wall, at 61. i^s. per Rod, 
look in (N®. 35.) for the Decimal of 137 Feet, 
and the Wo^ wiH ftand thus, 42.503; then 
look in (N^. 27.) for the Decimal of 14 J. and 
the Money will ftand>thus§ 6.7. 

4 2.50 3 Work 
6-7 



Money 



Pounds 



29 7 52 I 
255 o 18 

284.7 7^ ^ 
2 o 



Shillings- 
(N«. 50.) 



iP¥" 



X 5.4 02 o 

I 2 

8 040 
4020 

4.8 24 o 

£ 

Farthings 3.2 96 o 



Shillings in a P^jund 
Peiice in a Shilling 



Pence 



Farthings in a Penny 



The 



3S Aritbmetick^ &c. ImprovU 

The Value appears to be 2S4/. 15^. j^d}. 

N. B. By applying to the proper Tables, the 
feveral Meafurements of a Building may be caft 
up, and the Value of the minuteft Part found ; 
but» obfenre, ,diere is no Table in this Work 
for the Meidfure, call'd a Square, which con;^ 
tains 100 fuperficial Feet, becaufe every Num* 
ber of Feet contain*ol therein, are naturally fo 
many Decimal Parts of the Denominator. 

To know the Value of 15 Square 63 Feet of 
Roofing at 2 /. 9 s. per Square : The Feet being 
Decimals caufes the Work to ftand thus, 15.631 
then look into (N^. 27.) for the Decimal of 9 J. 
and the Money will ftand thus, 2.45. 

15.63 Work 
2.45 Money 

78x5 
6252 

31 26 • 



Pounds 



3*-29 35 ' 
20 



Shillings in a Pound 



^hillings 



(N^5i.) 



5.8700 

1 2 Pence in a Shilling 



amimmmm^. 



I 74 00 
8700 



Pence 



10.4400 

4 Farthings in a Penny 



Farthings 1.7600 



Tl?e 



The Value Appears to be 38/ 5 J. 10^. -^^ ^ 

N. B. So work as Decimals, every Number 
of Feet contained in a Square. 

The general Rule to find the Value in IVIea- 
lure, and Money of any Decimal (as is hinted 
in iy. B, (N^. 20.) is as follows: Firft, to con- 
fider what Parts the Denominator is commonly 
divided into, as a Pound into Shillings, a Shil- 
ling into Pence, a Penny into Farthings > a 
Perch Square or Yard into Feet, and a Foot, 
Gallon or Bufliel into Inches: Thefe are the ge- 
neral Parts they are made up of in the common 
Courfe of Bufinefs; but a Perfon may throw 
them into any other Parts as he fhall think pro- 
per, which does hot alter the Nature of work- 
ing the Numbers. 

Suppofe .5 of a Wine Gallon be given -, to 
know how many Cube Inches it contains. Mul- 
tiply .the Number of Inches in a Gallon (which 
is 231) by the Decimal, the Content is the In- 
ches required. 

z^i Inches in a Gallon 
N^. 52,) .5 Decimal 

liSS inches required 

Suppofe a Gallon of Wine coft S/. 4^. What 
is the Value of .5 of a Gallon ? Look in (N^. 23.) 
for the Decimal of 4^. and the Price of tl|^ 
Gallon of Wine ftands thus, 8.333, which mul- 
tiply by the given Decimal, th§ Content is the 
Value required, 

F i.i^i 
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8-33 3 Coft of a Gallon 
.5. Decimal 

■ ■ » 

Shillings 4.1665 

I 2 Pence in a Shilling 



(N^ 53 ) 



Penny 



Farthings 



3330 
1665 

1.998 o 

4 Farthings 



3.992 o 



'I. 



and 



.99 S • 
T" 



of 



The Value requir'd is 4^. 
a Farthing. 

Here may be feen the fmall Defeft in De- 
cimal Arithme tick, becaufe a Gallon coft 8 s. 4^. 
Xhe Decimal .5 being half the Quantity muft 
coft 4 J. 2d. So there is T g, ff of a Farthing 
wanting; becaufe the Decimal of 4^. when 
the Denominator is i z, cannot be workM to a 
Period. So it is in many other Decimal Num- 
bers : However, the Difference is fo fmall from 
Truth, that they are ufed by the greateft Ma- 
thematicians in moft of their Calculations. 

* • 

Let the Deci^nal .525 of a Statute Perch of 
Land, or London Rod of Brick- Wall be given ; 
to know how many fuperficial Feet it contains. 
The Perch or Rod is 272.25 Feet, '^hich multi- 
ply by the given Decimal, the Content is the 
Feet' required, 

(N^ 54.) 



AitiTHMSTiCK, &c. Improv'd. 35 

272.25 Perch 
■ .5 25 Decimal 

I 36 I 25 • 

(NO. 54.) 54450 . - -^ 

Feet 



142.93 I 25 
4^ 



Inches in a Foot 



^ ^1,86 2 go 

^ 9 3^ g jl 
Inches "i i . 1 7 5 oo 

The Decimal contains 142 Feet 1 1 Inches, and 
.17500 of an Inch remains 

Suppofe a Landon Rod of Brick- Wall coft 
SL lis. What does .525 of a Rod coft? Look 
in (N^. 27.) for the Decimal of 12, and the 
Money will ftand thus, 6.6.\ which multiply by 
the given Decimal I525, their Produft is the Va- 
lue required 

•52 5 Decimal 
. 6.6 Money 

3150 
3 I 50 

3-4 ^5^ 

2Q Shillings in a Pound 



V 

Pounds 
Shillings 
(N ^ 55.) 



Pence 



9 3 00 o 

12 Pence ia a Shilling 

6000 
3 o 00 



3.6000 

4 



Farthings in a Penny 



Farthings 2.4000 
The Value apfpears to be 3 /. 9 j. 3 i^ 

F 2 



The 
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The following Tabic Ihcws the Decimals of 
the feveral Numbers in a long Hundred of Fiv^- 
fcore and Twelve. 






^ Pounds Dls. 

112 1 00 

.III .99 1 

1 10 .982 

109 .973 

108 .9O4 

107 .955 

106 .946 

lo^k .937 

104 .9:58 

1G3 .919 

102 .91 

101 .901 

1 00 .80? 

99 -883 

98 .875 

97 .866 

96 .857 

95 -848 

{M^560 94*8.839 

93 -83 

92 .821 

91 .812 

90 .803 

39 794 

88 .785 

87 .775 

%6 .767 

85 .758 

8+ -75 

?3 74« 

82 .732 

81 .723 

80 .714 

79 '70S 

78 .696 

77 .6p7 

76 .678 

75 '66^ 



Pounds Dls. 

74 .66 
73 .651 



Pounds 

37 
36 



Dls. 

•33 
.321 



72 .642 


35 ^t* 


71 .633 


34 -303 


70 .625 


33 •*94 


69 .610 


32 .285 


68 .607 


3» '*76 


67 .598 


30 .267 


66 .589 


29 .^58 


65 .38 


28 .25 


64 .571 


27 .241 


63 .562 


26 .232 


6? -553 


25 .223 


61 .544 


24 .^4 


60 .535 


23 .20c 


59 -5*6 


22 .196 


53 .517 


SI .187 


S7 -508 


20 .178 


56 is .5 


19 b. 169 


55 •49« 


18 .16 


54 -482 


17 .151 


55 -473 


16 .142 


52 .464 


15 •«33 


5» -455 


§4 .125 


50 .446 


13 .116 


49 437 


. i^ .107 


48 .428 


II .098 


47 -419 


lo .089 


46 .41 


9 .08 


45 401 


8 .07 1 


-44 -392 


7 .062 


43 •3«3 


6 .053 


4« -374 


5 -044 


-41 ;366 


4 rois 


40 -357 


3 .026 


39 •34« 


2 .017 


38 ^339' 

4 


1 .Q08 



The 
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The following Table (hews the Decimals of 
the feveral Numbers in a long Hundred of Six- 
feore. . 



(N^570 



mas 


pis. 


130- 


100 


"9 


.991 


118 


.983 


117 


•97S 


116 


.966 


HJ 


.958 


JI4 


•95 


113 


.941 


112 


•933 


III 


.925 


no 


.916 


109 


.908 


ip8 


•9 


107 


.891 


106 


.883 


105 


.875 


J 04 


.866 


103 


.856 


10? 


^85 


101 is 


.841 


100 


^833 


99 


.825 


98 


.816 


97 


.808 


96 


.8 


95 


79* 


94 


.783 


93 , 


-n^ 


9^ 


.766 


91 


.758 


90 


'IS 


!9 


•741 


88 


•733- 


V. 


•725 


86 


.716 


!5 


.708 


!+ 


•7 


!3 


•691 


32 


.683 


3i , 


.675 J 



Pounds DIs. 



80 

79 
78 

77 

76 

75 
74 
73 
72 

71 

70 

69 
68 

67 
66 

63 
62 

61 

60 is 

58 
57 
56 

55 
54 
53 
52 

51 

50 

49 
48 

47 • 
46 

45 
44 
43 
42 

4^ 



666 
658 

641 
633 
625 
616 
6q8 
6 



58 

49 
441 
433 

425 
416 

408 

4 
391 

383 

■375 
366 

358 

35 

34» 



Pounds DIs. 



40 

39 
38 

37 
36 

35 
34 
33 
32 



91 

83 


31 

30 


75 
66 


29 

28 


58 
5 


27 
26 


4' 


25 


33 


24 


16 


23 
22 


08 


21 




20 


9« 
83 


il 


•75 
.66 


- »7 
16 



»5 

14 

12 

II 
10 

9 

8 

7 
6 

5 
4 

5 

2 

t 



333 
325 

316 

308 

3 

291 

283 

275 
266 

258 

25 
241 

233 

22 

2 
208 



;i 



9« 
83 

rs 

58 
5 

4« 

31 

25 
16 

08 



091 
085 

075 
o65 

058 

05 
041 

033 

025 

016 

008 

Of 
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Of reducing Brick . and rough Stone-Walls 
into three feveral cuftomary Thickncffes. 

In and about London^ Brick- Walls arc ge- 
nerally reduced to 14 Inches, fa||in moft other 
Parts to 9 Inches. I have kno\^'*>'*^ P^-^ons 
to reduce them to 18 Inches, 
the latter brought as a cuftomai 

The feveral Thicknefles for roi 
are 18 Inches, 20 Inches, andr^i 
have known- Several Difpul^kji||b. 
three laft Articles, which makeiji.^"^> ..i,\ 
nominate the Thicknefs of the intd*|p^t ig^ 
ducement before the Work begins. iL^ 

The Following Table fhews the Decimals of 
the feveral Inches contained in • 9 Jjnch,*^-';^'- 







Wall. 



'iV- 



Inches 



(N^s^O 




, long Inches 



ytf^;4 



^ 



Let 7642 Feet of Brick- Wall 24 Inches thick 
be given, it's required to know how many Feet 
of 9 Inches thick, that Sum produces. Take 
the 9's out of the T^iicknefs for whole Numbers, 
and 6 remains j then look in (N®. 58.) for 

the 
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the Decimal of 6, and the Sum witt ftand thus, 
2.66. Which multiply by the given Feet, their 
Product is the Sum of Feet required. 



.-:* 



76 42 Feet 
2.66 Thicknefs 



./Ma 



, 458 52 



i'??- uired '20327.72 
' ' 12 Long Inches in a Foot 



>, 



« 



M' ' 




'^^ ^dt>' .. UBmiiired '15*20327 Feet, 8 long 
latiu fi. ^*?6^'pR mains; this lalt is of too fmaU 
a Value to'tn^ accounted for, 

N.B. Obferve this general Rule in all Re- 
ducements: When the feveral Dimdnfions arc 
thrown into Feet, draw out all that are of one 
Thicknefs into feparate Columns, and reduce 
their Sums into one propofed Thicknefs, before 

' they are divided into Perches, 

Suppofe a'Dimenfion is 520 Feet and 8 la- 
ches thick (as it fometimes happens in Breaks of 
Chimnies, 6?r.) it*s required to know how many 
Feet of 9 Inches thick are contained therein* 
Look into (N^. 58.) for the Decimal of 8 In- 
ches, 



' 



) 
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ches, which mulriply by 520 Feet, their Sam % 
the Feet required. 





520 

.88 


Feet 
Decimal 


(N*. 60.) 


41 60 
4160 




Feet rcquir'd 


457.60 

12 

I 20 
60 


* 
* 



Long Inches ditto 7.20 

The Sum required is 457 Feet^ t^*^% Inches 
and .20 remains. "v. 

N. B. When the Thicknefs happens to be 10 
many 9's and no Remainder, take no Notice of 
the Table of Decimals, but multiply the Sum 
of Feet by their Number; or if the given Sum 
be one Brick and a half thick, add its Half to 
the Whole, the Sum is the Number of Feet, 
at 9 Inches thick. 

The following Table fhews the Decimals of 
the feveral Inches contained in a 14.5 Inches, or 
one Brick and a half WalL 



Inches 



I 



iflRifttMETitK, &t, ImprovU 

Inchet Oedmals 



41 



1 4. 5 



I 100 



U 



mtm 



13 



12 



.965 



II 

10 



.82 7 



1 .689 



(N^. 6t.) 




I -344 



3 11 



1^75 

.2 



I i -'^7 



II >Q34 






Let 1 1 749 Feet of Brick- Wall 52 Inches 
thick be given ^ to know how many Feet of 
14.5, of Brick and a half Wall i^ contdned 
therein: Take 3 Times 14.5 from 52, which is 
43.5 Inches for whole Numbers, and 8.5 Inches 
remains; then look in (N**. 6i.) for the Deci- 
mal of 8 Inches, and that of i an Inch, and 
add the two together, the Sum. of the.Thicl^• 
nefs will ftand thus, 3.585 : Which multiply by 
^ the given Number 1 1 749, their Product is the 
3um of Feet required. 



(N^. 62.) 
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II 749 Feet 
3.585 Thickncft 

58745 

(N*. 62.) 91 9t 

5874 5 

Feet rcquir'd 41272.1^5 

1% Long Inches in a Foot 

Long Inch ditto 1.980 

The requir*d Sum i$ 41272 and^ i LongInch» 
and T-r v! - of an Inch remains. 

iV. B. Obferve in thi» as was mentioned in 
N. B. (N**6oJ where the Thicknefs of the 
Wall contains fo many Bricks breadtfc, and no 
odd Inches remains : The foregoing Table is of 
no Ufe ; but work thus. Let 746 Feet of Wall 
a Bricks thick be given ; to know how many 
Feet of I Brkk and f Wall that Sum wilj pro- 
duce; take I Brick and i out of the Thicknefs^ 
and J a Brick remains equal to f of the Whole'; 
therefore add f of the given Sum to itfelf, and 
it produces the Number of Feet requif d. 

746 The given Sum 
. *. 248.66 One ad. of ditto 



'♦. ' f 1>^ »- D^. 1 »«p 



^^ " . 994t66 The Sum required 

i:. B. If the Thicknefs be 2 Bricks and f 
thick, add ^ of the given Sum to itfelt If 3 

Bri(;ks> double the given Sum, andfoon. 

The 



«. V 



> 



y 
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The following Table ftiews the fevcral Dcci* 
inals in^a Stone- Wall of iS Inches thick, . 

Inches Decimals 



(N». 64.) 



18 


1 100 


'7j 




.94 


16 




.88 


15 




•83 


14 




•77 


«^ 


.72 


12 


1 .66 


II 


.61 


10 


1 '55 


9 1 is 


•5 


8 




•44 


7 


.38 


6 


•33 


5 




.27 


4_ 


• 


.22 


3 1 l-i6 


2 1 1 .11 


ill .05 



Let 249^7 Feet of Stone-Wall 32 Incljcf 
thick be given ; to know how many Feet of 1 8 
Inch- Wall that Sum will produce; take 18 In- 
ches the.propofcd Thicknefs (for a whole Num- 
ber) and 14 reinains! Then look into (.N^. 64.) 
for the Decimal of 14 Inches, and the Sum of 
Thicknefs will Hand thus, 177: Which muU 
tiply. with the given Sum, their Product will be 
the Number otFeet required. 

G 2 (N^. 65.) 
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249 ^7 Gi^cn Sum 
1.77 Thickntik 



(N«. 65.) 



174769 
1 7476 9 

^4967 . 



Feet required 44191.59 

The following Table (hews the fcreral D©. 
cimals in a Stone- W«ll of 20 Inches thick. 

I nchM Dedmalt 

Uo I 



^^ 66,) 



ICO 



18 



171 



16 1 



15 



14 



*3i 
12 



II 



10 
9 



IS 



8 



7 I 



6| I 



3l 



l| I 



2i 



85 



8 



75 



7 
6 



55 



45 



35 



25 



15 



05 



Let 
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Let 346324, Feet of Stone- Wall 49 Inches 
thick be given •, to know how many Feet of 
20 Inch Wall that Sum will produce. Take 40 
from the Thicknefs and 9 will remain : Then 
look in CN^. 66.) for the Decimal of 9 Inches, 
and the Sum of Thicknefs will ftand thus, 
2-45, which multiply by the given Number, 
gives the Sum required. 

3463 24 Given Sum 
2.45 Thicknefs 



(N^ 6j.) 



1731620 
1385296 
692648 



Feet required 848493.80 

The following Table fliews the fevera! De- 
cimals in a Stone- Wall of 24 Inches thick. 



Inches 
24 

2 
■ 21 
20 

(N". 68.) 19 is 
18 

16 

»5 
>4 
13 



Decimals 
100 

95 
9« 
87 
83 
79 
75 

7 
66 

62 
58 
S4 



Inches 


Decimals 


12 


. -5 


II 


.45 


io 


>4I 


9 

8 


•37 

. -33 


i 


IS .29 
•25 


5 

4 


.2 
.16 


3 


.12 


2 


.08 


1 


,04 



Let 
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Let 34604 Feet of Stoge-Wall 103 Inches 
thick be given ; to know how many Feet of 24 
Inch- Wall that Sum will produce: Firft, fee how 
many 24's in 103, fsy 4 and 7 Inches remains. 
Then look into (N^. 68.) for the Decimal of 7 
Inches, and the Sum of Thicknefs will (land 
thus, 4,29, which multiply by the given Num- 
ber, their Product is the Sum required. 

34604 Given Sum 
4.29 Thicknefs 



«i 



(N*. 69.) 3*143^ 

6920 8 
138416 



Feet required 1 4845 1 . 1 6 

Again, let 4623 Feet of Stone- Wall 17 In- 
ches thick be given; to know how many Feet 
of ?4 Inch-Wall it will produce : Look in 
(N*.68.) for the Decimal of 17 Inches, which 
multiply by. the given Feet, their Produft is the 
Sum required. 

4623 Given Sum 
\ (N^ 70.) .7 Decimal 

!Fcet required 3236 1 

I f X 

Of DuODECJIMAtS. 

The only Ufe of this Rule is to throw In- 
ches and Parts into Feet, and Pence into Shil- 
ings, and is generally ufcd by Mafter-Builders 
jind Meafurers in fquaring their fcveial Dimen* 

■ . fions. 



Arithmetics, &€. ImpravM^ 1^ 

fions, and judg'd by moft to be the bell Me- 
thod for that Purpofc. 

The Denominator, or Unit, in this Rule, is di- 
vided into 1 2*s, which^reprefent the Inches and 
Parts in a Foot, or Pence and Parts in a Shil- 
ling, divided into a Foot or Shilling, and dimt^ 
nifhes by that Number till it brings the Sum 
to a Period, which cannot be done by Deci- 
mals of io*s, except the Numbers bear a Pro- 
portion to the 4ths of a lOO. , 

Obferve, i fuperficial Foot contains 12 Long 
Inches, i Long Inch 1 2 Short Inches, i Short 
Inch is divided into 12 Parts, i of thcrfe 12 in- 
to 12 Parts, and foon^ till there is noRemainden 
See the following Example, which fhews the 
Value of every Place of Figures to the 1728th 
Part of a fuperficial Inch, v . 

Feet 

{N^7I.; I 



' \ 



o 
o 



Psuics 


2ds 


3ds 


4dis 


Stha 


I 


I 


I 


I 


I 


^ 

^ 




^ 
S 


•5 


Inch 


Long 


1 

CO 


Short 


Short 


1 

CO 






'^ 












C4 
Ml 




00 



'« 



Addition ef DUODECIMALS. 

Stop at 12's in all the Parts, and at io*s in 
the Feet : This muft be obfcrved as a generdi 

Ryle in 9U Sums workM by Duodecimals. 

Feet 
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Feet null xi» jds 4tlu sth* 

12 7 6 3 9 2 

J. 19 2 5 40 7 

m 29 6 5 3 o o 

(N^. TZ.) 00 o 7 08 9 

14 4 2 9 2 6 

03 2 9 3 3 o 



Feet 79 o 



■•"W^"*" 



Again, fee the following Example. 

Feet Parts ads 3ds 4tks 5tlii 



1 




29 


4 





7 


6 


I 








4 





6 


5 


I 


9 






' 


13 


8 


2 


4 





6 








15 


9 








7 


3 


. 


(N«. 


73.) 


I 


5 


3 


6 


I 


8 








36 








9 


5 


4 








I 


I 


I 


I 


I 


I 








.48 





















■ 











7 


6 


5 


* 


V 




'49 


4 


3 


5 


6 


I 










OS 


m 


CO 


CO 


CO 










«> 


%> 


CI 


^ 


C9 










JC8 


^ 


^ 


.x^ 


^ 




* 




%i 


u 


u 


u 


u 


U 






- 


£ 


c 


• c 


^ 


►s 


>5 






• 




bO 


t: 


t; 


4^' 

t-l 


t: 










c 








Q 


ex 




% 






>3 


*«: 


-a 


JEi 


-T! . 






. 


• 


CO 


CO 


^^ 


CO 




• . . 


■• 








Mi* 


Vm 


u* 






% 

















♦ 


* » . , 














c« 




• 














M 





Sub- 



I 
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SUBSTRACTION ^ Dvo0EC)MitLS. . 

. Obferve to place the Sum of the greateft 
Value in the upper Line, and place Gophers • 
where there are no Parts. 

To fubftraa Shillings^ Pence abd Fartfaingi^ 
from Shillings and Pence* 

(N«.74.) .996 

cS Ki -h 

iV: i. bbitrre this ^ner«l Rute in ah Montf 
^ums^wotkM' bjr Buodeckifals, to fet in tho^ 
Place of zds the Figure, 3. for a Farthing, 6 foip» 
a Hal^i^ennf , a(nd 9 for three Fardiing^ )^ be- 
6aufe they are fo many i%^% of a P^nny : Th^' 
fame Suih wfU anfwer for io m^my Feet and 
Parts. 

To (ub%aflf Fc« 'ai^d* Pifrtt; ftqm Fc4t iai 
Parts. - ^ J' . 



H (N< 75.) 
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Feet Parts xds ^i» 4thi stht 

^ II 7 o 6.2 

(N**. 75.) 23 5 6 9 3 10 



Tt 



67. 


6 





3 


2 


__4 




O) 


Ui 


tn 


M 


«fi 


^ ■ A 


^ 


41 








c» 




U 






-s 


^ 


£ 


c 


c 


c 


a 








H4 


kflAtf * 




^ 


t: 


t; 


t! 


t: 




S 
















»3 


^ 


■(g 


CO 


CO 








Ui4 


vm 


t4i4 








' 














•> 


•1 


JW 








•» 


•» . 


•1 















pff ^a ^»n^ 



Say, 10 from 14 and 4 remains; carry i to 3 
is 4, from 6 and ,2 remains; 9 from 12 and 3 
remains-, carry one to 6 is 7, from 7 and o rc- 
nmns; 5 from 11 and 6 rcmainsi 3 from 10 
^d 7 itmainsi carry i to 2 is 3, fix)m . 9 and j 

6 remains. 
To fubftraft Feet and Parts from Feet. 

Feet Psrtt sdi jds 4tli» 

000 
(N*. 76.) '29 7 'o Q f , ' 

Remains 






m 


•1 


91 


f> 




u 


%f 


t> 


c> 


1 




.5 


Inch 






60 


t; 


ti 


ti 




c 













* »3 


CO 


CO 


^ 



o o 

<o en 

K M 



Say, 
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Say, II from 12 and 1 remains; carry i from 
o and li remains; carry i t6 10 is 11, from 1% 
and I remains; carry i to 7 is 8, from 12 and 4 
pemainsi carry i top is 10, from 17 and 7 re- 
mains; carry i to 2 is 3, from 10 and 7 remains; 
carry i from 9 and 8 remains. 

Multiplication ^ DuoDEciMALsr 

This Rule is call'd by fome Crofs Multiplir 
cation, becaiffe the Parts are worked by the Feet 
crols-ways. There are two Methods of work- 
ing th^fe Dimenfions, ^nd both are ufeful to be 
known (which I fhall fhew in the following Ex- 
amples ;) but the moft ready for large Dimen- 
fions, is that done by the Rule of Praftice^ 
which is a Kind 6f Divifion mixed with Multi- 
plication; but before a Learner proceeds, he 
muft be acquainted with thi equal Parts of 12, 
as folio we th. 

Inches Parts 

(N^.770 I 

2 

Equal Parts of 3- is* ^ a Foot or Shilling 

4X 
} 

Thefe are equal Parts, But the following are 
odd Numbers, which muft be taken in Pieces 
thus : Take 4 which is* equal to \ from 5 and i 
re^nains equal to ^ ; again, take 6 equal to f 
from 7 and i remains equal to r% » again, take 
4 equal to f from 8 and (he fame remains ; again,, 
take 6 equal to t from 9 and 3 remains equal to 
\; again, take 6 equal to i from 10 and 4 re- 

H 2 mains 



I a 



piains.cqual to | $ ajgain^ 1 1 cannot be taken at 
twice* but muft be divided into three Parts* take 
6 equal to i and 5 remains, then take 4 equal to 
} and I temaint equal to ^; but 9 and 11 
may be worked a Ihorter Way, as I ihall ihew 
in the proper Examples. 

Inches Parti 

7 i % 
]LJne<iual Parts of 8 . f ^^ f a Foot or Shilling 

Divided into 9 ^ ^ i ^^ ^^^^ 

" 4 in 

N. S. I ihall fet an Example of every Num- 
ber of Inches in a Foot, in order to ihew the 
Work more diftind for the Benefit of Learners } 
fXid begin with 2, j, and fo pixKeed. 

To know the Content of 8 Feet 3 Inches, l>y 
5 Feet 2 Inche% 

<NP. 79.) ~ 
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Fiilt, fiauloply Feci by Feet, then 5 Ffeet by 

3 Inches bccaisfe.3 isixk 12, (ky the 4*^ ki 5 

is I Foot and i rcmatas equal tp 3 Long Itiches^ 
then 8 Feet by i Inches, beca«ft 2 h i dC ti^ 
fay the 6^a in 8 is i Foot and 2 rem^fH eoual t6 

4 Long Inches ; then multiply incbes by Inches^ 
fay twice 3 b 6 Short Inches, where the Pt-odudt 
of Inches by Inches amoiihtsto il oru{)waid^ 
the I2*s are Long Inches, and the Remainder is 
Shor^ fttches. This Rule is demonftrated by 
the following doubte Scale of Feet and Inches, 
which is adapted to the Estample. 

A double Scale tepitfenting the foregoing 
Example. 



(N*. 8d.) 
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Demonftftttons, fee (N^« 80.) The N^^tnber 
of Feet are 40, bccaufe the Side A contains 5 
Feet, the; Side B contains 5 Places of 3 Long 
Inches equal to i Foot 3 Long Inches; again, 
becaufe the Side C contains 8 Feet, the Side D 
containsf Z Places of 2 Long Inches tqua) to i 
Foot, 4 Long Inches-, this proves the Neceffity 
of working crofs-ways, the Corner E is 6 Short 
inches, which would be loft if Inches be not 
n^dtiplicd by Inches. 

. • As 
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As I fatd before in the Introdu^ion of Mai- 
ttplieation, that there were two Methods of work* 
ingdiis Rule, which I (hail fhew by the two fol- 
Ipwing Examples; and, I think, the latter is 
bed adapted for fniall Dimenfions, where the 
lyf ttltiplicatioo can be done bgr Head. 

To work 8 Feet 3 Inches, by 5 Feet a Inches, 
by Multiplication of t a's. 

8-3 Miiltiplicand 

5-2 Mulciplicator 

. (N*. 81.). 146 

41 3 



42-7-6 Coatcnt 

^ I 
Say, twice 3 is 6, and twice 8 is jj5,|a 4 and 

carry i ; again 5 times 3 is 15 a 3 and' carry i, 
and 5 times 8 is 40 and i is 41. 

N. B. Obferve this general Rule, to fet the 
Place of Feet in the Multiplicator, under the 
lafl: Figure to the Right ot the Mulijplicand, 
which gives every Number its propcrO^lftce. 

This is an excellent Rule for meafuring fmall 
Dimenfions, both fuperficial and folid, as Mar- 
ble Slabs, Blocks, tfr. of which I Ihall fet 
down fome few Examples, before I. proceed 
with the Rule of Pradkice. 

* 

, To know the Content of 6 Feet 3 Inches and 
1^ by 4 Feet 7 Inches and j. 

• ft 

(N«. 82.) 
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^ - 3 - 6 Multiplicand 

4-7-3 Multifficator 
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2 4^ 

Say, 3 times 6 is 18, ad and carry i, and 3 
times 3 is 9 and i is. 10, and 3 times 6 is 18 a 6 
and carry i ; then 7 times 6 is 42 a 6 and carry 3, 
and 7 times 3 is 2 1 dnd 3 is 24 an o and carry 
2, and 7 tim/ss 6 is 42 and 2 is 44 an 8 and 
early 3 v agatii 4 times 6 is 24 an q and carry 2,. 
and 4 times 3 is 12 and 2 is 14 a 2 and carry x, 
and 4 times 6 is 24 and i is 25. 

To know the Content of 4 Feet 9 Inches, by 
xo Inches and I*. * - 

4-9 MuItifSljtc^nd 

0-10-6 Muitiplicator 
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(N^.83.) . 246 

3 II 6 

4 - i-io- 6 



Say^ 
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SajP^ ( timet ^ is 54 a 6 4nd cany 4, and S 
titnca 4 U 34 aoa 4 is aS. a 4 ^nd jcany 2 ; then 
10 Times 9 is 90 a daod carry 7, and 10 times 
4 is 40 and 7 is 47 a 1 1 and carry 3^ 

To know the Content of 7 Feet o Inchei 
and 4, by 4 of an Inch. 

7-0-9- Mukiplicand 

o «- o - 9 Mhltiplicator 

6369 

(N^. 84*) .000 
000 



06369 Content 
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tb fcnoir the Content of la Fee^ {jy 7 Lx' 

dtesand^. 

ta MalopucMid 

0-7-3 MukiplicMOt 
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7-3-6 Contejit 
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To know the Content of a Block 6 Feet 4 
Inches and i long, 4 Feet 5 Inches .and i wide, 
and 3 Feet 2 Inches and i deep. 

5^4*5 Length,, — 

4.5 - 3 Breadth 

(N^. 8^.) I 7 I 6 
« " 7 10 6 

25 6 o 
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^8-3-5-7-6 Superficial Content 
- ' 3-2-3 Depth 

■<i—ii 11 '11 H III 

7 - o,- lo - 4-10 '^ 6 \ \ • 
4*8- 6-11 - 3* Q 
84-10 - 4-1O - 6 
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N. B, The Great Inch is 144 Cube Inches, 
and the Long Inch is 1 2 ditto. 

The two laft Figures to the Right, in the 

fupcrficial Content, may be thrown away be- 

' ing of fmall Value, but was work'd in the Ex- 

' *• I ample. 



5S ARiTHM£;ricK» &€• Improved, 

ample, to (hew that this Rule brings all Dimen- 
Hons to a Period. 

0/ Large Dinunfiotis done by the Rule of 

PRACTICE. 

To know the Content of 3 Feet i Inch, by 
25 Feet 2 Inches. 

15- « 



0-2 

(N?. 87.) < - 3 

155 
3« 



471 - 5 - 2 Cootenc 






to e , 
§ I 

M CO 

Firft, Multiply Inches by Inches; fay, twice i 
is 2 Short Inches; then 2 Inches by 31 Feet, 
becaitfe 2 is -^ of a Foot, fay the 6's in 3 1 is 
5 Feet and i remains equal to 2 Long Inches; 
chen 1 5 Feet by i Inch, becaufe i Inch is ~ of 
a Foot, fay the 12's in 15 is i Foot ai>d 3 Long 
.feches remams, then multiply Feet by Feet, 

To know the Content of 76 Feet 3 Inches, 
by 39 Feet 4 Inches, 
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.76;^ 3 
39 - 4 



(N^88-) 




9998 - a Contcfli; 

Multiply Inches by Inches, fay 4 times j is* 
la equal to 1 Long Inch, then 76 Feet by 4 
Inches, becaufe 4 Inches is f of a Foot, fay the* 
3's in 7 is 2, and the 3*s in 16 is 5 Feet and i re- 
mains equal to 4 Long Inches; then 39 Feet 
by 3 Inches, becaufe 3 Inches is i of a Foot^ 
fay the 4*s in 39 is 9 Feet and 3 remains equal 
to 9 Long Inches ; then multiply Feet, by Feet. 

To know the Content of 764 Feet 5 bKhes 
by 429 Feet 6 Inches. 

429^6 

2 -^ 
382 -0-0 
143 -0-0 

(N». 89.) 35-9 

6876 
1528 
Z056 



II ■ i n II 1 1 ^1 I \9i m 



328315- II - 6 Content 

I 2 * Multiply 



66 Arithmbtick, &c. Improv'd. ' 

Multiply Inches by Inches, fay 6 times 5 is 
30, equal to 2 Lone laches and 6 Short ones 
remain ; then 764 Feet by 6 Inches, becaufe 
6 Inches is i a Foot, hj the i of 7 is 3, the i 
of 16 is 8, and the i of 4 is 2 and o remains ; 
then 429 Feet by 5 Inches, becaufe 5 is no 
equal Part of a Foot : Work by 4, that being i 
of a Foot, fay the 3*s in 4 is i, the 3*s in 12 is 
4, and the 3's in 9 is 3 ; then by i Inch, fay, 
the 12's in 42 is 3, the 12's in 69 is 5 and 9 
Long Inches remain ^ then multiply Feet by 
Feet. 

To know the Content of 94 Feet 7 Inches, 
bf 83 Feet 8 Inches. 
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Content* 

Multiply Inches by Inches, fay^ 8 times 7 is 
;6, the i2*s in 56 is 4 Long Inches, and 8 
Short ones remain ; then 94 Feet by 8 Inches, 
becaufe 8 is no equal Part of 1 2 ; work by .4 
twice repeated, fay the 3*s in 9 is 3, the 3*s in 
4 is I and i remains equal tP 4 Long Inches; 
fQ again, then' 83 Feet by 7 Inches, becaufe 7 

15 
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is na equal Part of 1 2, work by €, fay the f of 
8 is 4, the i of 3 is i ; and \ remains equal to 
6 Long Inches; then by i, fay the 12's in 83 is 
6 and 1 1 Long Inches remain ; then multiply 
Feet by Feet. 

To know the Content of 37 Feet 9 Inches, 
by 23 Feet lo Inches. 

37- 9 ' 
23.^10 . 



7.6 
(N^9i.) 18.6 

12-4 

III 

74 



899 - 8 - 6 Content 



Say, 10 times 9 is 90, the 12*? in 90 is 7 
Long Inches and 6 fhort ones remain ; then 37 
Feet by 10 Inches, becaufe 10 is no equal Part 
of 12, work by 6 and 4: Say, the 2 of 3 is i, 
the i of 1 7 is 8 and i remains equal to 6 Long 
Inches; then by 4, fay, the 3*s» in 3 is 1, the 
3*s in 7 is 2 and i remains equal to 4 Long In- 
ches ; then 2 3 Feet by 9 hiches, becaufe 9 is 
no equal Part of 12, work by 6 and 3, fay, the 
i of 2 is I, the 3 of 3 iis I and 3 remains equal 
to 6 Long Inches; then by 3, fay, the 4*s in 
23 is 5 and 3 remains equal to 9 Long Inches: 
Or thus; fay, the i of 23 Feet is 11 and 6 

Long 
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ijoog^ches, and the i of 1 1 Feet 6 Long In-^ 
ches isL^ Feet 9 Long Inches^ bccaufe 3 is the 
i of 6,\tberefore its Produd muft be fo in Pro- 
portion ;^4;hen multiply Feet by Feet. 

To know the Content of 32 Feet 11 Inches 
by 18 Feet. 

18-0 



9 

(N». 92.) 6 

1-6 

592 - 6 

Work 1 8 Feet by 11 Inches, becaufe i^ is 
no equal Part of 12, work by 6, 4 and i, fay, 
.the i of 18 is 9 ; then by 4, fay the 3's in 18 
is 6 ; then by i, .fay the 12's in 18 is i and 6 
Long Inches remains : Or thus ; take 1 8 Inches 
0vSfn 1 8 Feet, and 1 6 Feet 6 Long Inches re- 
main for the Content j then multiply Feet by 
Feet. 

To know by the Rule of Praftice the Con- 
tent of 1 6 Foot 3 Inches and t, by 14 Foot 7 In- 
ches and J. 

Firft, Obferve Parts of Inches by Parts of In- 
ches, the i2's are I2*s of Short Inches, and the 
Remainders are 144's of Short Inches; Parts of 
Inches by Inches, the 12's are Short Inches, and 
the Remainder is 12's of Short Inches i Parts of 
Inched by Feet, the i2*s are Long Inches, and 
the Remainder is Short Inches ^ again, Inches 

by 
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by Inches, the i2'6 are Long Inches and the 
Remainder is Short Inches •, again, Inches by 
Feet, the i2*s are Feet and the Remainder is 
Long Inches. Sec the following Exampfc,; 
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J\r. jB. Carry on the Work as the crofs*Lines 
\ begin with 2ds by 2ds, fay, 3 times 6 is 1 8 
tfapsX td ff df a Stort Inch, and ;— of the fainc ; 

then 
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then ads byParcs» fay 3 times 3 is t\ of a Short 
Inch i then Feet by ads, fay the 4's i^ 16 are 4 
Long Inches; then Inches by Parts, fay the i 
of ^ is 3 Short Inches and ^ ; then Inches by 
Inches, fay 7 times 3 is 21 equal to i Long 
Inch and 9 Short Inches*, dien 16 Feet by 7 
Inches, fay the I of 16 is 8, and the 12 in i5 
is I Foot 4 Long Inches ; then 14 Feet by 6 
Seconds, fay the i of 14 is 7 Long Inches ; 
then 1 4 Feet by 3 Inches, fay the 4's in 14 is 3 
Feet and 2 remains equal to 6 Long Inches; 
then multiply Feet by Feet, 

To know the folid Content of a Piece of 
Timber 25 Feet long. Scantling x Foot 3 In* 
ches, by i Foot 2 Inches. 



(N^. 94.) 
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r , 36-5-6 Content 

Say, twice .3 is 6, and twice i is 2, then 
once 3 is 3, and once i is i ; again by the 
Length 25 Feet, fay the i of 25 is 12 c- 
qual to I Foot, and 6 Long Inches remain 
equal to 4 a Great Inch or 72 Cube Inches; then 
25 Feet by 5 Inches, fay the 3*5 in 25 is 8 Feet 

and 
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and I remains equal to 4 Great Inches ; then the 
12's in 25 is 2 Feet and i Great Inch remains) 
then Feet by Feet. ' ^ 

See the fame Dimenfipn the common Way. ^ 



l^% Inches 

60 ' 

a 10 
25 Feet Long 

1050 ^ 

420 - 
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144)5250(36 Feet 
432' 



930 
0^". S5') 864 



.66 

12 . Great Inches in t foot 

132 
66 

i44)7>|2(5 Great Inch/cs 
720 . 

72 • , 

12 Long {nches in a Gnatlncjli 

• 144 
1144)864(6 Long Inches ,.: 
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So the Content is 36 Fett^ 5 Great Inches and 
S Lone Inches. 

To know khe Content of a Piece of Timber, 
3 1 Feet 6 Inches Long^ landing i Foot 5^ by 
J Foot 5. 



* *^ ■ I Scantling 
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63-2-7-6 Content 



6m ►S »S ;S 

Say, 5 times 5 is 25 a i and carry 2, and 5 
times 1 is 5 and 2 is 7 •, Aen once 5 once i ; 
*then 6 time^ t is ^ and- 6 times o is o, and 6 
times 2 is 12 ag and carry i y again, 31 by i, 
the 12's in 31 is 2 Great Inches and 7 Long In- 
ches remains y then Feet by Feet. 

See the fame Dimenfion the common Way. 
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12 Great Inches b a Foot 

(N». 97.) 62 . 

316 The $ Inches are added 

144)37»(2 Great Inches 
288 

12 Loi^ inches in a Gr^t Inch 

90 

144)1080(7 Long Inches 
1008 

72 

12 Cobe Indies in a Loiqi; Inch 

144 

144)864(6 Cube Inchfis 
&64 

K 2 The 
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The Content is 63-2-7-6. See(N^.96.) 
To know the ibiid Content in Yards of ^ 
Cellar, 33 Feet 4 Inches Long, 25 Feet 6i In- 
ches Wide, and 7 Feet 9 Inches Deep. 
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Firft, multiply Inche»4>y Inches; fay, the fof 
4 is 2 -, thtn J3 Ffcet %j 6 Inches, fay the f of 
3 is I , the f of 1 3 is 6 and 6 Long Inches rc- 
pfi^insj then 25 Feet by 4 Inches, the 3's in 
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%g is 8 and i remains equal to 4 Long Inches; 
then Feet by' Feet: Again, work 849 Feet by 9 
Inches, becaufe 9 is no equal Part of 1 2, work 
by 6 and 3, fay the f of 8 is 4, the 7 of 4 is 
2, the i of 9 is 4 and 6 Great Inches remains ; 
then the a of 424 Feet 6 is 212 Feet 3 Inches ^ 
then Feet by Feet, and divide by 27 for Cube 
Yards, 

Of the Measurement JANGLES. 

Obferve this^Rule in the Meafurenicnt of all 
Angles : Multiply the whole Bafe by a the Per- 
pendicular, or the whole Perpendicular by ithc 
fafc. See the following Demonftrationi. 



(N^99.) E 




A D B 

See Fig. (N^; 99.) The Line EF is equal 
and parallel to the Bafe A B, and cuts the Per- 
pendicular CD in the Middle at I, becaufe the 

; Angle CIG is equal to the Angle GEA, and 
the Angle CIH to the Angle HFB> therefore 
the Parallelogram AEFBis equal to the Angle 

• ^CB, which* proves the whole Bafe by t the 
Perpendicular to be the true Meafure of the gi- 
Y^n Angle AC B, j again, the Perpendicular CD 

cuts 



TO AtiTHMBTici:, &C. ImprtnrU 

cuts the whole Aogle and Bafe in ihe Middle, 
and the line BK is equal and parallel to CD, 
and the Angle CKB is equal lo the Angle 
BDC or CDA, and the Parallelogram, CKBD 
mud be equal to the given Angle^ACB; which 
aifo proves that the whole Perpendicular, by i 
the Bafe, gives the true Meafure of the given 
Angle ACB. 

To know the Content of an Angle whofe 
Bafe is 8 Feet 4 Inches, and its Perpendicular 
5 Feet 2 Inches. 

8-4 Whole Bafe 

* - 7 Half Perpendicular 

(N^. 100.) 4 - 10-4 

16 • 8 



ai - 6-4 Content 



w *m 



t» 






to t: 



s 



in 



Orthua^ 5 * > Whole rerpeulkvlar 

4 - 2 Hdf Bafe 

» 

lo- 4 
<N». loi.) ao - « 



mmmifmi^m'^m^^m' 



21-6-4 Content 

Of 



mm^m 



Aritbmetick, &<r. Improv'd. 7r 

Of the Measukbment of CIRCLES. 

Obferre this general Rule i Multiply J the . 
Circumference by j the Diameter, or uie whole 
Circumference by i of the I^aoieter. Defhon- 
ftration : A Circle contains an infinite Numbns 
of Angles tending to the Center, whofc Bafe is 
the Circumference, and t the Diamecer their 
Perpendicular. 

See (N*. 102.) pecaufe the Circumference B 
is their Bafe, and AB | of the Diameter is i 
their Perpendicular CB, the whole Circumfe- 
rence multiplied by i of the Diaixieter proTcs td 
be the Meafure of the Circle •, again, f the Cir- 
cumference or Bafe B nwltiplied by CB, the 
whole Perpendicular or i Diameter proves, alfo, 
that } the CiKumference, by i the Diameter gives 
the fame Content or Meafure. See (N*. 99.) 
for the Demonftration of Angles. 




The next Thing to be confidered, is to find 

the Length of the Circun^ence by a given, 

• Diameter » 
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Diameter ; which in common Practice is, As the 
Diameter 7 is to 22 the Circumferencr» fo is thd 
given Diameter to the required Circumference ^ 
and it muft be obferved^ that the Length of 
Curves^ and mod other mathematical l^ropor- 
tions cannot fp well be found by Duodecimals 
as by Decimals of lo's } therefore I fhall exe- 
cute moft of the following Examples by the lat- 
ter Rule. 

Let the Diameter of a Circle be 14 Feet -, to 
know the Circumference, work by the Rule of 
3, fay as 7 is to 22, fo is 14 the given Diameter 
to the Circumference required. 

7s=22s:l4 

(N«. 103.) 88 

^ . 22 

7)308(44 Circumference 

To know the Content of a Circle whofe Di- 
ameter is 14 Feet. 

2 2 Half Circumference 
(N^. 104O 7^ Half the Diameter 

154 Content 
Or thus, 4 4 Whole Circumference 

3 .5 One 4th of the Diameter 



(N^. 105.; 22 O 

132 



1540 Content 



Another Rule to Meajure ^ C I R C L E^ 

Let the Diameter be the fame as abov&^ 
iquare the Diameter and multiply the Produdl: 
by 1 1 and divide by 14, the Quotient is the 
Content of the Circle required. 



14? 



Diameteis 



56 

* » 

196 Content of piameter 
II 



) 



(N». ro6.) . 196 

196 



:r 



1 



I 



'4- 

7$ 
70 

56 



o 






(N«. 107;) 



I . r 



«A. 



74 Aii^Whittittkt 9$i. itti^KyirX 



«. . > 



(N*. 107.) 




Omttftittf Sfoait 196 



It may be aik'd from whehce thefe Propor- 
tions derive? Anfwcr, .The Content of the 
(^rcle is to the dquste of the Diameter, as 1 1 
is .to 14. For Example, a S<)ilare whofe Sides are 
14 contains 196, and a Circle ^hofe Diameter 
is 14 contains 154, as in the 'ftrregdti^ EitM^pIe, 
which to prove, divide the t^ Contents each 
by 14, the Quotient of the "former will be 14, 
and the QuottSit df thfe 14ttet'n» ' See the two 
followingExamples. 

14)196(14 » 



(N<^. 108.) 



5« . 



(N*. 109.) 



14)154(11 



»4 



/. 



Theft 



Thefe Ex;^mp]es fliew the Pfftivattfn of the 
Numbers ii and s^\ but thQ Reafon of their 
Application is thus, Th? Content of the Dia- 
meters Square, See (N^. 107.) is fuppofed to be 
divided into 14 equal Parts, and the Content of 
the Circle infcribed therejp is equal to 11 of 
thofe Parts ; therefore the Content of the Square 
is muUipIied by |i| and divijd^d by 14 to give 
the Value of the 1 1 Parfs contained in the Cir- 
cle. The Reafon of this^ flule may be acq^wt- 
cd for in this plain Manqer. Suppofe 45 /. was 
to be divided intp p Pa«%-and 6 of thofe Parts 
were required ? It*s kno^Vn by Head, .^ of 45 is 
30 ; however, multiply 45 by 6, and divide by 
9, the Quorient is 30. See the following Ex- 
ample. 

45 
(N^. no.) 6 

9)270(30 

To fiad the Content of ^ Circle by fquariHg; 
the Diameter, and multiplying its Product by 
the given Decimal .7857. |!^t the Dignaipterbe lAr. 



(N<^, III.) 



- ill 


Diameters 


. 56 


I • 4 


14 


• 


1 196 

•7857 


Decimals 


1372 

980 

1568 




1^7,2 




153.9972 

L 


Content 
2 



The 



y6 AiiiTRMiTicKt &^« Improf'd 

The given Decimal is found dim. 



II 

lOO 

loo 



14)1 100(7857 Decimal 
8 



(JT^ 112.) 120 

112 

86 Add a Cypher 
70 

I op Add 9 Cypher 

Si 

To find the Diameter of a Circle, whofe 
Area (hall contain a given Number, let 1 54 be 
the fuppofed Area, which multiply by 14 and 
divide by 1 1, the fquare Root of the Quotient 
is the Diameter required. 

>54'* Given Area 

616 

ii)2i56Ci96 Quotiem: 
II" 

105 




61 
66 



DivifoF 



- •» 



Arithmetick, &c. Improve. 77^ 

DIvifor Dividend Quotient 

1)196(14 Root or Diameter re-? 
I quired 

24^096 

(N^'. 114.) 96 



N. B. This Rule, except extrafting the Root, 
lis no other than(N^. 106.) revcrfed. 

Of the Square ROOT. 

The Square Root is fomewhat more difficult 
to be underftood than other common Rules ; but 
is of fo excellent Ufe in many Things, that a 
Perfon cannot make any material Progrefs in the 
Mathematicks (nor with Juftice call himfelf a pro- 
per Meafurer) without a perfeft Knowledge 
thereof. It is worked in fome Meafure like Di- 
vifion, and confifts of Divifor, Dividend and 
Quotient (the latter is the Root.) Obfcrve this 
general Rule in all the whole Numbers of the 
Dividend, when they are even in Number of 
Places •, begin with 2 Figures and fo cominue^ 
but if they are odd as in (N**. 114 J begin with 
the firft to the Left, and bring down the other 
by two Places of Figures to every Period. Sec 
(N^. 114.) Begin with i to the Left, fay the 
Square of i is i Place, i in the Quotient and i 
in the Divifor, and fay once i is 1 from i and 
o remains, make a Dot over i to denote it has 
beenwork'd; then bringdown ^6 and double 
the firft Divifor i, which bring down to a fe- 
cond Divifor, and mind to leave Room to the 

Right 



78 Aritrmitick, &c, Improv'cl: 

• 

Right of the new Divifor for another Figure ; 
then confider how many %*% in 9» fay 4, fet 4 
in the Quotient and 4 in the Divifor, and mul- 
tiply as in Divilion; fay 4 times 4 is 16 a 6 and 
carry i, and 4 timps 2 is 8 and i is o ; then 
fiibftraft 96 from 96 and o remains \ the Root 
is 14 without any Remainder* 

Suppofe a cylindrical Veflel was to be made 
%K Incnes deep, and to contain 84973 Cube In- 
ches, it is recjuired to know the Diameter? Firftt 
divide the given Number of Inches by 25, and 
multiply the Qjjotient by 14, and divide by 1 1, 
the Square Root of the laft Quotient is the Dia- 
meter required. 

Pivifor Ofvideiid Quotient 

^5)84973(3398.92 To be carried to 
75 • • • the next Example 



(N^ii5.) 



99 

75 


• • « 




247 

225 






223 

200 


« « 




230 
«25 


Adda 


Cypher 


50 
50 


Add 


a Cypher 



3398.9* 



14 Givto NttmE>er 

339^9 2 . ' — 

CWwNuinbm 1 1)47584.88(4345.^98 Carried to neit 

. 44 ' • \ • • £xUB{fa 



35 
33 



28 



64 

55 



98 Make a Dot in the Qaotioit 
88 . 

108 

90 Add « OmUr 
88 

20 Ad4ftCVt>^f 
If 



5 



B;ing 



"^ dt^o .AjiiTHMlsTiCKi &c. ImprovM. 

Bring down the Quotient, and extraft* its 
Square. Root. : 

Dividend Quotieiit, 

Divifor 6)4325.8981(65.7715 Root 

. "5) 725 
625 



« » 



1307)10089 

(N^II7.) 9149 

13^7)94081 
92029 



3. . 



131541)205200 Add 2 Cyphers 
131541 . . 



■ ■II* * ■ 



1315425)73^5900 •A.dd 2 Cyphers 
65771^ . 

7^8775- Remains 

The required. Dian^eter is 65 Inches, and 
U44ofaninch. 
Now prove the Work by multiplying the 
Root in itfelf, and addingthe Remainder : If the 
Work is right, the Produd will be equal to the 
Quotient, and the 4 Cyphers which were added 
in carrying on the Work. 

(N^iiS.) 






^5.7715 

(NO. 118O . '3288575 

657715 

4604005 
46 04 00 5 
* 3288575 
3946 29 o 



mmmm.tA 



4325*89 02 1225 Produd 

.78 8775 Remainder 



4325.89810060 PrCof 

Sec (N^. lij.) Becaufe the Places of whole 
l^umbers are equal, work 43, their greateft 
fquare Number is 6\ kt 6 in the Quotient and 
6 in the Divif^r, and multiply as inDivifonj fay 
6 times 6 is 36 from 43 and 7 remains; then 
bring down 25 to 7 and double 6 in; the firft 
Divifor, and bring it dawn to the fecond Divi- 
for, and obferve as before caution'd in (N ^. 1 14.) 
to leave Room for a Figure tp be added on the 
Right, becaufe as yet, there is only 12 fup- 
pofed to be in the fecond Divifor; then confi- 
der how many 12's in 72 ^ perhaps, it. may be 
thouglit to go 6 times ; out by multiplying it is 
found 5, place 5 in the Quotient and 5 in the 
Divifor, fay 5 times 5 is 25 a 5 and carry 2, 
and 5 times 2 is io and 2 is 12 a 2 and carry i, 
^and 5 times i is 5 and i is 6, fronx 725 and 
iOQ.remains; make a Dot in the Quotient, bring 
^own the Decimals 89; then double the laft 
. . ■— M Figure 



S2 Arithmetics^ &c. Improved. 

Figure of the fecond Divifor, and bring it down 
to a third, which makes 130, the 7 i$ fuppofed 
to be as yet unknown \ confider how many 1 3*8 
in 100, or I30*s in 1008, fay 7, fct 7 in the. 
Divifor and 7 in the Quotient^ and multiply as 
in Divifon, the Product is 9149 from 10089 
and 940 remainSy to which bring down 8 it 
double the laft Figure of the third Divifor, and 
bring it down with the other Figures to a fourth 
Divifor, which makes 1314, the 7 being fup- 
pofed as yet unknown ; then conlider how many 
times 13 in 94, or 131 in 940, fay 7, mul- 
tiply as before and the Product will be 92029, 
from ^408 1 and 2052 xemains : Now the Divi- 
dend IS all brought down, it may be carried as 
far as a Perlbn pleafes, by adding 2 Cyphers to 
every Remainder, and doubling the laft Figure 
of each Divifor. 

To extract the fquareRoot of 6985449. 

This being an odd Number of Figures, begin 

with the firft to the Left. 

• • • • 

2)6985499(2643.09 
46)298. 

22£ 



524)2254 

<N''.iX9.) 2096 , 
5283)15899 

'5849 
52869)500000 Add 2 C]rphec» 
475821 Add 2 more 

24179 Remains 

Say, 



Arithmetics, ^c. lm^ov*d. 83 

Say, the fquare- Number in 6 is 2, place 2 in 
the Quotient and 2 in the Divilbr, and multi- 
ply as in Divifion, fay twice 2 is 4 from 6 and 
, 2 remains, to which bring down 98 5 then double 
the firft Divifor and bring it down to a fecond, 
and fay, the 4*5 in 29 i3 6, place 6 in the Quo- 
tient, and 6 in the Divifor^ and multiply as in 
Divifion, the Product is 276 from 298 and 22 
remains, to which bring down 54, double the 
Jaft Figure of the fecond Divifor, and bring ic 
down to a third, the fourth being fuppofed not 
yet known; fay the 52 in 225 is 4, place 5 in 
the Quotient and 5 in the Divifor, and multi- 
ply as before, the Product is 2096 from 2254 
and 158 remains-, to which bring down 99, 
double the laft Figure of the third Divifor, and 
bring them down to a fourth Divifor, the 3 be- 
ing fuppofed not yet to be known ; fay the 52's 
in 185 is 3, place 3 in the Quotient and 3 in 
the Divifor, and multiply as before, the Pro- 
duct is 15849 from 15899 and 50 remains; 
add 2 Cyphers to the 50 and make a Dot in the 
Quotient ; then double the laft Figure of the 
fourth Divifor, and bring it down to the fifth, 
the Divifor 5286 is larger then the Dividend 
5000 ; becaufe there has been 2 Cyphers added 
thereto, and it does not exceed the Divifor, add 
a Cypher to the Quotient, and two more to the 
Dividend, and by working as befi>rc the Figure 
9 will be found, which add to the Quotient 
and Divifor and multiply and fobftrad as hc^ 
fore ; and fo you may continue by adding Cy«* 
pherS) but the kccnd or third Places of Deci- 
mals is fufficient for any praftical Bufinefs. 

Mi To 



$4 AniTHiilETrcK, e?r. ImprovU 

To Qieafure the Segment of a Circle, whofe 
Bafe or Cord-Line is 48 Inches, and its perpendi** 
cul^r Height or Vafed Sin? 12 Jnchcs* Sec 

(N^120} 




S •• • j^ V 



^P> t%m>v» / KM. >»«»»»»««%«^»»—— !■»«■■§»■ ■•—»—»-^*.>».«f »— 



«•• 'm •■ anan •■■ 



\ 



IE, 



{H 



t 



/ 



\ 



/ 



•».. 



■•■• 



i 



As the Meafurement of a Circle is demon- 
firatcd by its Area, containing an infinite Num^ 
bcr of Angles tending to the Center, whofe 
Cord or Bafe is the Circumference. See (N^. los^j 
for the fame Caufe the Area of the Seftor AD 
BE muft be found ^ from which fubilrad th^ 
Area of the Angle ABE, the Ren^ainder is the 
Area of the Segment A D B A . 

Obferve: Square AC, half the given CorcJ, 

and divide its Content by the Verfcd Sine CD, 

the Quotient is the Length of CF, to which add 

CD, their Sum is DF or QH. See the follow*- 

jng Example, 24 



24! Half the. Cord- Line €• 
243 qual to AC 

(N®. 121.) 48 

12)576(48 Equal tQ CF 



48 



12 Verfcd Sine CD 



96,60 Diameter FD or G H 
96 



The Diameter of the whole Circle' being 
found, the next Line wanting is the Hypothcr*^ 
nufe AD, fquare AC and CD, and add the 
Products together ^ then extract the fquare Root 
of their Suni^ the Quotient is the Hypothec. 
nufe. See the following Exaipples, 

247 Half the Cord-Line e* 
24 J qual to AC ' * 

(N^i22.) 96 



57^1 2 Produfts added 
144J 

720 Carrted<o(N*. I24-) 
^^1 VcrfedSine CD 



24 
12 

144 PrQcluft 



ta Aftf TfliitTiex, &c. IflnprovU 



•^ • 



2)720(2 6. 8 3 2 Root or Cord A D 

4 
46)320 
. 276 

528;4400 Add 2 Cyphers 
(tf^. 124.) 4^24 

5363)17600 Add 2 Cyphers 
16089 

53662)151100 Add 2 Cyphers 

43776 Remains 

Nckt, moltipiy tiie Root laft found by 8, 
^n ftom the FroduA fubftrafb AB, the Cord 
of the Segment^ and divide the Remainder bf 
^^ the Quotient is the Length of the Arch^ 
Ijne AP^B. See the fbliowmg Examples. 

26. 83 2 Root or Cord A D 
• 8 Given Number" 

(N^. 125.) 214.656 Produft 

48.000 AB 

piva Number 3)166.656(55.552 Arch-Line ABO 

"^5 
I 

06 
00 

Now 



• . • • 



Aaithmetick, 6fc. tmpubvU tf 

Now multiply the Arch-Line ADB, t>y ^ 
of the whole Diameter D F» the Produft is the 
fuperficial Content of the Seftor. See the fol- 
lowing Example. 

55.552 Arch-Line ADB 
15 One Fourth of FD 



(N**. 126.) 277 760 

\ 

833.280 Si9«i£cialConicntarScaarAt}BK 

Now mcafure the Angle of ABE, and fub- 
ftra«a the Content from that of the Se6tor AD 
BE, the Remainder is the Mcafure of the Seg- 
ment required i firft confider the whole dS- 
mcter FD is 60, its ^ DE is 30, from which 
fubftraa CD 12, and 18 remains for CE. Sec 
the following Examples. 

48 Cord-Line AB 

(N«'. 127.) 9 H«lf the Verfcd Sim CB 

43* Content of Ai«k ABB 

833.28 Content of Seaor ADB8 
(N". 128.) 432.00 Content of Angle ABB 

40 1 • 2 8. Contott of Sfsmnt ADB nqnM 

JVl B. The foregoing Rule for Meafuring the 
Segment of a Circle, is too tedious in common 
Praftice^ and there are feveral other Methods 
adapted for thatPurpofej in curious Marble,©^r. 
it's proper to meafure to the greateft Exiaftnefs, 

vhick 



tS ArithMIt/Ck/ &c. ImprovU 
■which may be done thus: See (N". 120.) De- 
(cribe the Se^r ADBE, and find itsfiiperficMl 
Content % then uke the Length of the Arch 
by aLine, snd proceed as in (N"'. 1264 12^ and 
128 i) but in groTs Materials, multiply theCOrd 
or Bafe by y of the Verfed Sine or Pcrpendicu- 
laC, its Difference from Truth being of no ma- 
terial Value. 

To find the fupcrficial Content of an ElJipfis 
or Oval, fee (N**. 129.) which is a Circle with 
2 Ovals infcribed therein of equal Diameten, 
" but different Curves; the innermoft may bccall'd 
the mathematical EUipfis, becaufc its two Dia- 
meters multiplied into each other, bears the 
fame Proportion to its Area, as the Square of 
the Circle's Diameter does to its Area: The 
butward Curve is dcfcribed by the Interfcftion 
of Lines, or by the Trammel, and fometimes by 
a Line and Pinsj but all thefe make the fame 
Curve and is quicker in the Ranches than the 
former, which makes" a Difference in the Mea- 
fucement 



(N». 129.) 



To 



Tl^ ](9^w tike Aiperficial Content of the in« 
i|ttS4 JglMfA% kt tJ^ tnipfvcrfc Diameter AB be 
$6^ and the conjugate Diameter CD i8; mul- 
tiply the one^ into the other, anc^ their Pro- 
du^ by II, and divide |>y 14, gives the Con- 
tent required* See the Allowing Example and 
(N*. 106.) 

3^ Tfaofverfe Diameter AB 
•iS Conjugate Diameter CD 



(Nt. .130.) 



288 


-_ 


*. ^ 


€48 


Piroduft 


I* 




• 


• 64S 
£48 




' « 


H)7"8(4[09.^4 
' 70* • 

|£8 

126 


• 1 


20 

14 


Add -a 


Cypher 


£0 
S6 


Add 


a £y]>hm 



- , Or 'thus by a given Decimal. See die ^Hew* 
4ng Sxample and (N^ .111.) ^ 

N 3^ 



go AititHMVTiCK,' &c. Improv'ilt 

^ 36 TVanfvcifc DiaiUte 

18 Conjugate biameecf CP' 



• ) 



r ' • ' ' ' * ^ 






I 1 I ^ 4 4.1 



J.J 



648 

(N^iji;) ; .7857 Decimal 

4536 
3240 
5184 

4536 



^■Mki 



509. 1336 Content required 

Demonftration. See the inward Ellipfis in 
(N^. 129.) Becaufe the Circle AFBG is divided 
into equally diftant parallel Lines, and the conju- 
f^te Diameter of the Oval, is equal to half die 
Diameter FG of the Circle, andpD, DE, EC 
and CF are equal, fo is i to i^ 2 to 2, 3 to 3, 
and fo on •, therefore, the inward Oval muft be 
equal to half the Circle, and bear the fame Pro- 
jportion to AB, and CD multiplied into each 
other, as the Circle does to the Square oJF its 
Diameter. 

N.B. See the outfideCurve (N^. 1^9.) I have 
meafured fcveral Sizes of thefe pradbical Ovals, 
and find their fuperficial Content to be near. ^ 
Part more than a mathema^cal Oval of the fame 
Diameters ; therefore I think it the beft Rule to 
me^fure them as fuch, and add r: Part of the 
Product to itfelf; ocherwife.it will be fo much 
ieb than its real Meafurc. To 



* To find the fupcrficial Content of the Face 
of a Globe: Multiply the Cifcunifercnce by the 
Diameter, the Produft is the Mc^ure requir- 
ed- -^ 

To know the fuperficial Content of a Globe, 
whofe Diameter is 2o. - See the following Ex- 
ample. 

Firft, Find the Circumference. 



(NO. 132.) 



(S9. I33-) 



7S=22=:5 


20 

r 


7)440(62' 

42 • 

1 


.Ssy Circumference 


• * 

20 

• 

• 


Add a Cypher 


. 40 

, 35 

50 
49 


Add a Cypher 
Add a Cypher 


I 




62.857 
20 


Circumference 
Diameter 



1257.140 Superficial ConttntreqniKd 

N 2 T« 



Td iBfidw th& (Upeificiid Cofiteifl; 6f a Gkibe; 

«liaf« Dtameter to 24 bMb^ See the feU^rw^ 

7ss22=:24 
44 



(N». 134.; 



8S 

44 

7)52^(754^8 Circumfotnee 
49 

35 , 

3b Add a Cypher 
2! 

jtfo Add a Cypher 
H 

60 Add a Cypher 
56 



(N*. 135) 



75.448 Circumference 
24 Diameter 



goi 712 
1508 s6 

1810.172 



iilContwtrequiffcl 

Demonftra- 



AilTHMETICKj &C. ImpTM'd. 




Detnonftracion. See (N". 136.) This Figure 
f>Fovea the Face of a Globe to be equal to 4 
times the Area of a Circle of the fame Diatne- 
, ter, sg is 24 Inches, and the Semi-Diameter 
AB is divided into 4 equal Parts at Q.RT, and 
TB is fubdividcd by w, and wB by yi the 
dotted Lines ttrt perpendicular from AB to the 
Qgadrant aB, which gircs the fcveral DiviGons 
for the Angle ADE. See the Angle ABC 
with ia Divifiohs, fuppofed to be drawn on 
the CiJcIe OT Bafe of one of the Semi-Diame- 
ters 



94 ARrxHMETicK, &c. Improv'd; 

ters of the Globe ; then fee the Angle, ADE^ 
fuppofed to be that Part of the Face of the 
Globe, which is perpendicular over the Angle 
ABC, whofe middle dotted Line A 4, is equal 
to the Curve of the Quadrant aBj becaufe AO 
of the Angle ADE is equal to ab on the Curve 
aB, and OM. equal to ic^ and MK to cd^ and 
KH to de^ andHF toe/, and FDta f B; again, 
becaufe OP is eq\jal to Qp and MN to RS, 
ahd KL to TV, and HI to WX, and FG to 
yz, and DE.to EC\ which proves the Angle 
ADE muft be to the Angle ABC, as the fu- 
perficial Face of half the Globe is to its circu- 
lar Bafe, and by meafuring every Divifion on 
the Line A E, feparate by their feyeral Widths, 
which when added together produce 48, and 
is double the Angle ABC, becaufe AB is 12, 
and BC 154, the latter cannot produce more than 
24, which proves half the fuperficial Face of 
the Globe to be equal to twice its Bafe, confe- 
quently the other Half muft be equal to the 
lame ; but obferve, the more Divifions the An- 
gles are divided into, the nearer it is to Truth ; 
becaufe, the Face of a Globe is made up of an 
infinite Number of Circles, whofe A^s is their 
Center, therefore cannot be demonftrared to Per- 
fe&ion, no more than the Circle can be fquared 
by its infinite Number of Angles ; yet they an- 
fwer as near Truth as Men can devife, 

N.B. (N^, 136.) gives the Lines for the co- 
vfcring a Globe^ or Nich with any of the ufual Ma- 
terials ; and the Angles may be of any Size, fo 
they are divided in the fame Proportion to each 
other; but obferve to make true Joints by tack- 
ing in a Nail or Pin in every Point oif the Di- 

vifions^ 



/Arithmetick,^^* ImprovM. 95 

vifions, as in AbMKHFD, and bend a thin 
Rule to touch them all at once, which will give 
the true curve Joint; fo of AE, i^c. 

To know the fuperficial Meafure of the Crown 
of a Nich, take its whole Diameter acrofs the 
Front, and find a Circle proportionable thereto ; 
its Area is equal to the fuperficial Meafure re- 
quired. 

Let the Diameter AB <rf the Nich, be 6 Feet. 
See rN^ 137.) ^ 

- (N^ 137.) 




Find the Circumference 

6 



(N^ 138.) 



7)132(18.857 Circumference 
62 

5i 

60 . Add a Cypher 

il 
40 Add a Cy]pher 

50 Add a Cypher 

I 18.857 



9^ AritsIieticjb:, &r. InpfwU 

18.85 7 Circumfercace 

1.5 Otae 4dkaf Qitnpttr 



••— Hp»*ii^**« 



94285 

(N».i39.) 18857 



m^matm* 



Feet 28.2 85 5 

I 2 Inches in a Foot 



5710 
4855 

w " 



Long Inches 3.4 26 o 

The Meafure of the Nich is 28 Feet 3 Long 
Inches^ and t444 of an Inch remains. 

Demonftration. Sec (N^. 137.) Becaufe the 
fuperficial Face of a Globe is 4 times more than 
the Area of a Circle of the lame Diametrr, a 
Nidi being J of a Globe; its fuperficial Face 
muil be equal to the Area of one Circle of the 
fame Diameter. 

To find the fuperficial Content of a Wall 40 
Feet long, in which are 6 diflFerent Heights At 
equal Dtftance to each other; to the fingle 
Height of the two outfide Lines AB, and 
LM add double that of the infide Lines CD, 
EF, GH, IK, and multiply half their Sum by 
one Space, the Produd is the Content required. 
See (N<>. 140.) and the following Example. 



(N^ 140.) 
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^ 



G 



8=0 



(M».i40.)jf 



Single 

(N«.i4i.) 
Double 



Feet 



j 8=0 



8=0 I 8=0 



I 



8^0 



{LM is - o 
rCD 24-0 
JEF 52 -d 
IGH 31 - 6 
(.IK 25-0 

» ■ I 1 1 II. I I iN 

141-0 

70 - 6 
8*0 



Sum 
Half Sum 



I 

■ 

I 

« 




564 - o Content of VSWe W^ 



!ih*m> 



Dcmonftration. The two outfide Lines AB^ 
and LM are fet down fingle, becaufe they each 
reprefent but one Side of a Space ; but thofe in 
the Middle each rtprefcms two 5 they are halved, 
becaufe all fuperficial Planes which have two f:aral- 
lel Sides of unequal Lengths^ are added together^ 
and their Half is the true Mean to multiply by 
the Width, whofc Produft is the tiue fuperfi- 
cial Contcntr 

O Suppofe 



9^ Arithmetick, &<. Improved. 

Suppofe the Wall (N^. 140,) was ukcn at 6 
Heights (as is common) and they added toge- 
ther, and divided by 6 for a mean Proportion 
to be multiplied by the Length for the Content 
of the Wall. See how this differs from the o- 

ther Meafurc. Feet Inches 

AB 14 ^ o 
CD 12-0 

/XTO -.^\ Ef* 16-0 

(N«.H2.) (jjj ,^,g 

IK 12-6 
LM 15-0 

6)85 • 0(14.16 Mm 
6 



35 

^4 

10 
6 




40 
36 



14.16 Mean Hd^t 
(N*. 143.) 40 Length 

566.40 Content 

' This laft Example differs 2 Feet, and almoft 
6 Inches from Truth, and the more unequal the 
Heights are the more it makes the Content, 

To 



rf-~W- 



JiRiTHMETicK, &c. Improved. 95^ 

To know the Content of a Pkne Superficies* 
or Wall, whofe Heights arc unequal in Length, 
but equally diftant from each other, Sec(N^.i44.) 
and the following Example. 



(NO. 144.) 
ACE 



60 Feet 

I L N 



G I L N P R T 



4n 



n 






IN 



'lA 



*^ 



. a 



m 



Single 



Work this as (N°». 140, and 141.) only with 
this Difference, fct down twice the Line T V, 
bccaufe there is an Angle without; othcrwif* the 
Meafufc of that Angle will be loft. 

AB 10 -o 
1 1 - o 
31-0 
26- 8 
36-0 

25-4 
20-0 

P.CL28-;0 

RS 8-0 
tTV 12- 



rcD 

EF 

GH 

*IK 

Double "< LM 

NO 



(N*. 145.; 



208 - 8 

104 - 4 
6 -o 

626 - o 
O 



Sum 

Half Sum 

Width of AC, S^c. 

Content i*equired 

N.B. 



IQO Arithmetick, &£. Improv'd. 

KB, (N^». 140 and 144) arc not only fct 
down as Examples to take the different Heights 
of Walls, (^c. but as an Introduftion of this 
Method in the meafuring the fuperficial Faces 
of feveral Kinds of Convex and Concave Dimen- 
sions ; as in the following Example. 

To find the fuperfipial Content of the Face 
of a Globe's ir/{^«»^ or Concave. See (N^. 146,} 




Divide the Arch A I and B I into any Num- 
ber of equal Parts, the more the truer the Work 
(for Reafons laid down in the Demonftrations of 
(N^. 136.) from whence draw ftrait Lines, as 
AB, CD, EF and GH, and meafure their fe- 
veral Diameters as in this Example, which mfiy 
be done in a Concave or Infide gf a Dome •, but 
if the Dimenfion be a Convex, or Outfide of a 
large Globe or Dome, £5?^. it may be proper to 
credt Perpendiculars, as from A and B, from 
whence meafure to the Divifions as C and D, 
^nd fubftrad them from the great Diameter A 
B, the Remainder is the Line CD; and fo of 
fhe other Divifions, when the Lengths of all the 
Piameters are known : Confider the Rules laid 
(ipwn in (N**', 144 and 145.) then fet down the 

finglc 



AftiTHMExrcK, G?r. Improved: loi 

finglc Length of the Diameter AB, and twice 
the Lengths of CD, EF and GH, and halve 
their Sum ; then fuppofe the half Sum of the 
Diameters to be the Diameter of one Circle, 
and find a Circumference proportionable thereto, 
which multiply- by one Divifion on the Arch- 
Ime as AC, ^c. their Product is the fupcrficial 
Content of the Fruftum of a Globe or Con* 
cave, as required. 

See (N*^. 146.) and the following Example* 

Feet Inches 



Single AB 


46-0 




rCD 


78 - 


X 


Double ^EF 


56'^ 


- 


CGH 


30-0 




' 


210-6 Sum 




7=22:5; 


105.25 Half Sum 


■ 


22 


'f 




21050 






21050 




1) 


23 '5-50(33078 


Circumference 


(N». 147-) ' 


21.. <. . 

• 

21 


■ 


( 


21 

055 
49 

60 

5^ 


* 



33078 



RS ARITHMkTlCK, &C. ItnpfDv'd. 



(N».i48.) 



320.78 Circomf. brought doivii 

7.5 43 Divifion AC 
(N^i46.) 



99234 
13 23 I 2 

165390 



2495.07 3 54 Superficial Content required 

To find the fuperficial Content of an Ovalar 
Convey, or Concave Dome. See (N^. 149.) 



(N^ 149.) 




Divide the Curves AR and BR into any 
Number of equal Parts, the more the better, 
and find the Diameters as in the foregoing Ex- 
,ample ; then fet down the Length of the Line 
A B fingle, and all the other double, and halve 
their Sum, and find a Circumference propor- 
tionable thereto, which multiply by one of the 
Divifions on the Curye as AC, their Produft is 
the fuperficial Content required. 

Single 



^^^9'tfTiST^'' 



4R1THMETICK, ^r» 

Single AB 36 

rCD 70 

'EF 67 

GH 62.5 

IK 57 
LM 48 
NO 33.5 
lPCt2o 

■ ■ II I 

394 Sum 



Improv^d^ 1:03 



(N^ 150.) 
Double 'I 



(N*, 151.) 



7=22=197 

22 


Half Sum 


394 
394 




7)4334(« 
42 •• 


119 Circumference 


^3 
7 




64 
63 


■ 


1 


Remains 


1 

61 9 

4.5 

■•) 309 5 
2476 


Circumference 
Divifion AC 
(N^ 149O 

Content required 



To 



I04 AniTHMETicK, &c. Improv'd. 

To find the fuperficial Content of the Con- 
rex or Concave Face of a Dome, there being a 
Cupola or Well- hole on the Crown, not irt* 
tended to be meafured in this Dimenfion. See 




Divide the Curves AL and BM into any 
Number of equal Parts, as AC, CE, EG, GI 
and IL; alfo, as BD, DF, FH, HK and K 
M, and meafurc their feveral Diameters as re* 
prefented by the dotted Lines ; then fee.(N*^'* 
140, and 14 1 ) where the two outfide Lines are 
fet down fingle, for which Reafon fet down the 
Diameters AB and LM finjgle, and all the other 
double, and halve their Sum, which fuppofe to 
be the Diameter of a Circle ; then find a Cir- 
cumference proportionable thereto, which jT^ul- 
tiply by one or the Divifions on the Curvesr as 
AC, their Produft is the fuperficial Content re- 
quired. 

Single 
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Feet Inches 
Single LM 7-4 
flK 33-4 

JGH47-4 
)EF 55-0 

rN^-153-) LCD 58-8 
Single A B 30-0 



Double 



231-8 Sum 

I 

115- 10 Half Sum 

7=22= 1 15.833 Decimal of 10 Inches 

22 



231 666 
2316 66 ^ 



(NO. 154.) 



7)2548.326(364.046 Circumference 
21 5 AC(N^i52.) 



44 


Feet 1820.230 Content 


42 


12 


28 260 


2 


8 • 230 



t • 



032 
28 



Inches 2*560 






46 

42 



N.B. 



1^6 A&XTBMBTICKi &(. httj^O^i^ 

N. B. The foregoing Rules beginning at 
(N^,i40. ) commands all flat Superficies . cither 
ftrait-lined or curv'd, where there are no large An- 
gles or Curves between the Extents of the equal 
diftant parallel Lines (as between BDor DF,6?^. 
in N*'. 140.) becaufe it brings the whole Dimen- 
lion into one Parallelogram, whofe Leogth il 
proportionable to all the equal dift^M: Lines, 
and its Width to one of the Divifions ; again, 
fee (N*. 146.) which is fuppofed to be the Fruf- 
tgm of a Globe or Concave, the Arch A IB is . 
its middle Seftion, which is the Segment of a 
Circle, whofe Meafure may be fhew'd by the 
fame Rule. Tlius, multiply the half Sum 105.25 
by the Width 7.543 AC, their Produft is the 
fuperficial Content of the Segment AIB (and fo 
of the two. following Seftions N^*. 149 and 152 
and all other Curves.) But to return to the fu- 
perficial Meafure of the Globe or Concave : The 
half Sum 105.25 is fuppofed to be the Diame- 
ter of a Circle, whofe Circumference is found 
proportionable thereto, which is 330.78, and is 
the Length of a Parallelogram when multiplied 
by the Width 7.543 AC, the Produft is the 
fuperficial Content of the Fruftum required-, it 
may not be well underftood by fome, why the 
half Sum being made the Diameter of a Circle 
fhould give a Circumference proportionable to 
the Length of a Parallelogram, which fhall give 
the true Content required : For Example, fee 
(N^. 146.) and find the different Lengths for 
the 3 Parallelograms and Crown, which make 4 
Diameters of Circles, and find their feveral Cir- 
cumferences, which muft be equal to that of 
fhc half Sum. See the following Examples. 

* AB 
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AB 46 
CD 39 

Firfi Diameter 42.5 

* 

7 = 22 = 42.5 

'2a 



( 



^5 o 

850 

fN» r 7)935-OC.I23.57I 'ftCireumfcrcB.. 



23 
21 



25 
24 



40 

S5 



50 

49 

10 



P2 



CD 



io8 Arithmitick, &i. Itnprov'd. 

CD 39 
EF 28 

33.5 Half Sum 



7 = 


.i2=33'5 

22 • , 




« 


670 
^ 670 


^ 


(N«. 156.) 

1 


7)737.0(105.285 idOreumftiwie* 

7" ' 


' 




037 
35 


» 




20 




1 


60 

5« 





40 

35 



EF 
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EF 28 
GH 15 



43 



21.5 Half Sum 



7=:2i=s2i.5 
i2 



<N^i57.)! '. .430- 

43^ 



7^473.0(67.571 3d C!reiiinf«raic» 

'53 
49 

40 

35 

50 
49 



10 

7 



GH 



1 10 AatiTW^MTjBP^^ &<-. Uaprw'di' 

' GH 15 



^■^■iOT 



7.5 Half Sum 



7=22 = 7.5 

2 2 



150 io5.285C,,cs«»rf. 

7)i65.o( 23.571 
(N*. 158.) 14- • 



as 
21 



329.998 S«(N».147.) 



40 
35 



50 

49 

10 
• 7 



IV. JS. There is a.fmall Difference between 
the Circumference (N*. 147,) and thisin(N**. 1 58.) 
yrhich is occafioned by the Remainder of Deci- 
mals in thefe laft Exaniples. 

To take the Plan of a Pjece of Ground, by 
the Chain only, and taft up the Meafurement 
by Links. See (N». 159.) 

(N?.i59.) 



Arithmetick, &c. Jmfrav'd\ iit 



•— jSsS., 



4is, 



^ 



0/ S'\. v 



(^ 



4s> 



\ ^ 



o^. 



\p' 



t/^r 



^3 a(4..At3 



I 



w 



"'•t 



x <] 



!••»■... 



^J4S 



^ 



Obferve to begin with the firft Angle at I|^ 
jsmd mcafurc to A which is 524 Links; take that 
Number from the Scale, and draw the Line I A j 
then obfci:ve which is the next Point to make 
the Angle, (fee H,) meafure AH, and take its 
Length from the Scale in your CompaffeS; with 
one Foot in A ftrikc an Arch at Plcafure to- 
wards the Point H ; then meafure HI, and take 
the Length in your Compaffes ; with , one Foot 
in I, ftrike an Arch to interfcd the Arch at H, 
from .^y hence draw the Lines HA and HI,, and 
not^ down their Lengths on the Plan, as in this 
Example. Stand at A and let your Afliftant 
>jKald a Staff upright oppofitc B, and direft him 
to move it in a Line with AC, and there ftick 
it down and meafure AC, which note down on a 
By-Paper; alfo, note dioffh the Diftance from A 
to the Staff and the Depth of the off-fet Meafure 
CH, and note down its Length on your By-Paper ; 

then 
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then having the two Lengths noted down, take 
478 in your Compafles, with one Foot H, ftrikc 
an Arch as at C ;^ then take 4 1 2 in your Com- 
pares from A, interfed the Arch at C, from 
whence drawn the Lines CH and CA, and 
note down their Lengths on the Plan, as in the 
Example ; then take 220 Links from the Scale 
and fet it from A on the Lir;e towards C, from 
whence raife a Perpendicular to denote the OfF- 
fet, and fet on 85 Links, from whence draw the 
Lines 6 A and BC; again, meafure CD, and 
note down its Length on the By-Paper; alfo DH, 
and do the fame •, then take 660 in your Com- 
paiTes from C, ftrike an Arch at D, and take 
780 in your Compaflcs from H, intcrfeft the 
Arch at D, from whence draw the Lines D C 
and DH, and note down their Lengths on the 
Plan as in the Example ; then meafure DF and 
FH, and note down their Lengths in the By-Pa- 
per ; alfo take 700 and from D ftrike an Arch 
^t F i then take 6^^ and from H interfeft the 
Arch at F, from whence draw the Lirtes FD 
and FH, and note down their Lengths on the 
Plan -, then ftand at F and let your Afliftant 
hold a Staff upright oppofitc G, and direft him 
to fet it in a Line with FH, and thete ftick it 
down ; then meafure from F to the Staff, which 
proves 140, and from the Staff meafure the 
Depth of the Off-fet which is 80, note them both 
down in your By-Paper; then take 140, and 
fet it from F on the Line towards H, from 
whence raife a Perpendicular to G, fet on 80 
from th^' Staff towards G, and draw the Lines 
FG and GH ; again, meafure DE and EF, and 

note 
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not^ down their liengths as before ; then take 
V ^D, and from F ftrike an Arch at E and take 
453, and from D interfeft the Arch at E; draw 
the Lines ED and EF, and note down their 
Lengths on the Plan: Now the Angles are 
taken, let fall a Perpendicular to the Bafe from 
every Point, and meafure their Lengths by the 
Scale on the Plan, and note them down as in 
the Example. 

Caft up the feveral Angles thus: Multiply 
their Bafe by i their Perpendicular, as demon- 
ftrated by rN^.99.) and obferve where two Anr, 
gles have one Bafe, multiply that BafS by half 
the Length of the two Perpendiculars, their 
Produft gives the Content of both Angles in 
one Sum. See the following Examples: 

AH 739 Bafe 
I C 312 Half Perpendiculars 

« 

739 
221.7 



230568 Content of A CHI 

AC 41 2 Bafe 
B 42.5^ Half Perpendiculars 



(N^. 160.) ' 2060 

824 
1648 



^75 \9'^ Content of A B C 
a HD 
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HD 780 Safe 

CF 477.5 HalfPnpendiciilan 

3900 
5460 

5460 

3'"> 

372450.0 Contencof CDFH 

HF 653 Bafc 

G 40 Half Perpendiculars 

(N^/i6o.) 26120 ComcntofHGF 

DF 700 Bafe 

£ 107.5 Half Perpendicular 




3500 
4900 
7000 

75250.0 



Perch ^., \3 5)0^680 

A* 

X 



The 





2305^8") 




1 


■ 


175^01 

372450} 
26120I 


> Square Links 


« 


•(N».i6i.) 

I" 


75250 J 


• 




Acres 

# 


7)21898 

4 


Roods in an Acre 
Perch in a Rood 


1 


No Roods 

a 


8759a 
•40 


% 
■ 1 

.1 
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The Content of (N^. 159.) is 7 Acres, no 
Roods, 35Tcrch, and t-^Uj remains. 

Obfcrve, When the Dimerifions are fquared 
they produce fquare Links, which are added all 
together in one Sum to throw them into Acres, 
. 5 Figures to the Right muft be cut off, apd all 
that reimarns to the Left are fo many Acres ; bc- 
caufe an Acre contains 100,000 fquare Links, 
therefore the i muft be equal to an Acre; 
again, the Remainder is multiplied by 4, be- 
caufc an Acre contains 4 Roods, therefore 5 Fi- 
gures to the Right are cut off, and thofe to the 
Left are Roods ; again, the fecond Remainder 
is mliltiplied by 40, becaufe a Rood contains 
40 Perch, cut off 5 Figures to the Right, and 
all thofe to the Left are Perch, the Remainder 
is fo nrany of 100,000 of a Perch, not wojth 
farther Notice. 

To thi'bw any given Number in Length of 
Chains and Links, fnto Feet by a given' Deci- 
mal, provided the Links be according to the 
Statute of England f which are 25 to 16 Feet 6 
Inches. The Chain is generally made 4 Perch 
long equal to 66 Feet, and is divided into 100 
Links, each Link is 7.92 Inches. <■' 

To know hidw many Feet in Length, is con- 
tained in 67451 Links of Gunter\ Chain. 



^7 





^745 » 
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67451 Links 
•66 Decimal 
404700 
404706 



(N*. 162.) 



Feet 



Inches 



Quaiten 



44517^ 

x 2 Inches in a Foot 

132 
66 

7.92 

4. Quarters in an Inch 

3.68 



The Sum is 44517 Feet 7 Inches and ^ and 
TVT of a Quarter of an Inch remains. 

To know how many Feet in Length is con- 
tain*d in ggg Links of Gunter^s Cham. 



fN^ 163.) 



999 Links 
.60 Decimal 



Fccti 



59 94 
599 4 

^59-34 
12 


• 

Inches in a Foot 


68 




34 


* 



Inches 



4.08 

4 



Quarters in an Inch 



3a 



The 



I 
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The Sum is Cgg Feet 4 Inches, and ^^i. of 
a Quarter of an Inch. 

To prove the Decimal .66. Sec how many 
Feet is contained in 100 Links of Gunter*% 
Chain. > 

100 Links 
*66 Decimal 



-ri* 



(N^.164.) '600 

600 

. jFeflt \ 66.00 P«>o( becaufe 100 Liaki i» 

equal to 66 Feet 

To prove a link of GunterH Chain to be 
7.92 Inches, multiply the one Link by 25 Links, 
and divide by 12 Inches, the Quotient wUl be 
10 Feet 6 Inches. 

792 One Link 
25 Links 

3960 
(N».i65.) 1584 

. ")» 98.00(16=6 6 Equal to «Linki 
12 • 

• _ 

78 

7» 

6 Inches 

To find the folid Content of a Pyramid g 
Feet fquare at Bafej and the fame Altitude! 

, Multiply 



fi8 ARiTHMfcncK,, Gfr. ImprovVL' 

Multjjply the Area of the Bafc by f of the Al- 
titude, their Produ(£t is the Content reqaired. 
See the following Example. 

f 

(N«. 166.)' 



Feet 



St ProduaofBafc 
3 One Third of Altitude 

243 Solid Content 

•- ©eintitofthlfJdji:'^ (N^. 167.) whic* proves 
a Pyramid to^ bte' equal to f of a Parallelopipe* 
don or Cube, whoie ^nds and L«ength i.s equal 
to )thc?3aft^ ^^ Altftude of the Pyrainid. 




(N^, 167.) 



243 Content 



This Figure is made up of 9 Courfcs of i 
Foot high each: The upper Courfe A contains 4 
quarter Pyramids or 6 Inches Bafe equal to f of 
a Foot Cube: The Courfe B contains 1 Cube 

Foot, 
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Foot, and 4 Wedges of 6 Inches Bafe equal to 
I Cube Foot, and 4 quarter Pyramids at the 
Angles of 6 Inches Bafe equal to t of a Cube 
Foot, the Whole 2 Feet f : The Courfe C con- 
tains 4 Cube Feet and 8 Wedges equal to 2 
Feet, and 4 quarter Pyramids equal to f of a 
Foot, the Whole 6 Feet f : The Courfe D con- 
tains 9 Cube Feet and 12 -¥Fcdges equal to 3 
Feet, and 4 quarter Pyramids ^qual to f of a 
Foot, the Whole 1 2 Feet J : The Courfe E con- 
tains 16 Cube Feet and 16 Wedges equal to 4 
Cube Feet, and 4 quarter Pyramids equal tq t 
of a Foot, the Whole 20 Fecjt f : The Courfe F 
contains 25 Cube Feet and 20 Wedges equal to 
5 Feet, and 4 quarter Pyramids equal to t of a 
Foot, the Whoje 30 Feet i : The Courfe G con- 
tains 36 Cube Feet and 24 Wedges equal to 6 
Feet, and 4 quarter Pyramids in the Angles 
equal to t of a. Foot, the Whole 42 Feet f : The 
Courfe H contains 49 Cube Feet and 28 Wedges 
equal to 7 Feet, and 4 quarter Pyramids' equal 
to f of a Foot, the Whole $6 Eect ♦ : The 
Courfe I contains 64 Cube Feet and 32 Wedges 
equal to 8 Feet, and 4 quarter Pyramids in the 
Afigies equal to t of a Foot, the Whole 72 Feet 
t See the Table in (N^. 167.) which fhews 
the whole Content of the Pyramid equal to 
(N^. 166.) 

: To prove by Figures a Pyramid to be ? of a 
Cube, whpfe Sides are eqpal to the Bafe and 
Altitude of the fame. See (N^^*, 166 and 167.) 
and the following Example. 
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8 1 Equal to Bftfc 
9 

(N% i68.) 729 Produft of Cube 



12 

12 

09 

9 



To know the folid Content of the Fruftum 
of a Pyramid, 9 Feet fquare at the greater Bafe, 
and 3 Feet fquare at the lefler Bafe, and its Al** 
titiide 6 Feet. 

Obferve, To the greater Side AB, add half 
the lefier Side CD, multiply their Sum by the 
greater Side AB ; again, to the lefler Side CD, 
add half the greater Side AB, multiply their 
Sum by the lefler Side CD ; then add the Pro- 
ducts together, and multiply their Sum }py \ of 
the Altitude gives the Content required.. Seo 
the following Example. 
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3 CD 
4.5 Half AB 

7.5 Sum 
_L.CD 

22.5 Pftxluft 

9 AB 
1.5. Half CD 



P 



10.5 Sum 
(N^i69.) 9 AB 

94.5 Produft 
22.5 ProduA 

1 1 7.0 Sum 
2 One 3d of Altitude 

234 Content required 

Or thus : Multiply the Side of the gieacer 
End AB, by the Side of the Icffer £nd CD, 
and add the Produft to the Areas of both Ends, 
Sfit the foUowiog Example. 

9 AB 
j!^ CD 

27 Produft 

81 Area of AB 
9 Area of CD 

^7 Produdt of AB, CD 

(N^.170.) 117 Sum 

2 One 3d of Altitude 

234 Content required 

Or 
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Or thus: Multq>ly the Areas of both Ends 
into each othesTf an^'extmfk the fquare Root of 
their Produft -, then to the two Areas add the 
Root, and multiply their Sum by i of the Alti- 
tude, the Produft i) the Content required. Sec 
the following Eicanople. 

8 1 Area of AB 
J. 9 Area of CD 

■ • ^^ 

2)729(27 Root 

4 

-- • -329 

o 

■.J 

.:::, .81 ;Afeaof AB 
9 Area of CD 
--^fW^ 171.5: ^^7 Rooit 

, i. zi .;;jj \v .' 117 Sum ' ' ' • 

* « One- Third of *Aititi|de 

2g4 Content required 

For Demonftration of thcTruth of the three 
foregoing Rttles,^ fee (N^. 172.) which is equal 
.with the fix lower Courfes of (N^. 167.) - 



% » 






• > • 



' • • ' ' ^ (S^. 172.) 









ARltfiMETICiT, (?(\ IffipfMl. 4 H3 
C < 3=0 > J) 

Feet 
- 12 i 



- 20 t 




(N^ 172.) 



See (N^ i%i.). Whole Top. and Bottom are 
out of Proportion to each other. 

To find its folid Cdntent, multiply the' Areas 
of the Top and Bottom m(o each other, and 
cxtraft the fquare Root of dieir Produft ; then 
to their two Areas add the Root, and multiply 
their Sum by t of the Altitude, the Product is 
the Content required. , See .(N^, i 73 md 1 74.) 



• ■' • •*■ 



(N«. 17^) 







• «, i « 






tm-w *x> ; 



. H^ 



28 
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«8 DE 

so EF 

840 AreaEFGD 

35 CB 
40 A» 

1400 Area ABHC 
849 AreaEFGD 



t7 



1' 



56000 

X I 200 
1)117 6ooo( 1 084.43 Ropt 



?o8)oi76o 
1664 

8164) 960P 
8656 



21684) 94400 
96736 



216883) 766400 
650649 

115751 Remain^ 

1400 Afea ABHC 

(N^X74•) «40 AreaEEGP 

1084.43 Root 

3324-43 

9 One Third of Altitude 

29919.87 Content required 

Of 
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Or thus: To the Greyer AB 40, add half the 
Lcflfer EF J 5; multiply by the Greater CB'355 
again, to the Leffcr E F 30, add half the Greater 
AB 20, multiply by the Lefler DE 28, add 
tht two Products together, and multiply their 
Sum by 3 of the Altitude, the Produd is the 
Content required. 
. See the following Example. 

30 EF 

20 HalfAB 



(N^. 175.) 



50 

28 


Sum 
BE 


400 


- 


100 




14.00 


Produa 


40 

»5 


AB 
HalfEF 


55 
35 


1 ^ 

Sum 
CB 


^75 
165 


^ 


1925 
1400 


Produa 
Produa 


33*5 
9 


• * 

One ThiKi of Altitude 


299*5 


Content required 

N.B. 
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N.B. There is a fmall Difference of 5.13^ 
in the two Contents, a Trifle in fo large a Num-' 
ber ; the Reafon is, becaufe tfic Bottom and 
Top bf the Objeft (N^. 173.) are not propor- 
tionable to each other; but where they arefo, 
and are Squares or Oblongs, I would recom- 
mend the foregoing Rule (N^. 175.) otherwife, 
if they differ m Proportion, or are angular op 
curved, die Rule hud down in (N^. 174) is 
more preferable. 

To find the folid Content of a Wedge, whofe 
Side ACE, is parallel with the Side BDF, 
multiply the Area of the Heel by half the Al- 
titude, gives the folid Content. 



(N^. 176.) 




1 



(NM77.) 



12 

^6 Area of Heel 
12 Half Altitude 
192 

-21 

1152 Content required 



See 
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Sec (N^. 176.) and obfervc the Crofi-lincs A 
F and CF, which fuppofc to be law^d through, ' 
the one 1$ a Pyramid) and t^. other in' the 
Form of a Reel, with 2 fharp Edges ^ Right 
Angles. I have, known fuch like Bodies^ whofe 
Meafurement has been r^uired in order to eiti-^ 
mate their "VSTeight, when they have. been in- 
tended to be qaft in MetaL . v 

To knpw the folid Content <rf the RoclPiece 
ACEF. (See (N^. 176.) 'naultiply the one^ 
End by the other, and their Produdl by i of the 
Altitudes or Length, the Produdt is the folid 
Content required. 

12 EF 
8 AC 

(N*. 178.) 96 Sum 

•4. One Sixth of Length 

. 384 Content required 

• 

Dcmonftration. See (N^ 176.) which is a 
parallel Wedge, and confequently equal to half 
a Parallelopipcdon or Cube^ whofe Ends and 
Length is equal to iGs Bafe-and Altitude ; again 
confider the Pyramid AB.CDF is equal to i of 
the Paralleiopipedon or Cube, (which is proved 
by N^. 167.) of which £he* whole Wedge is 
equal to half, and the Pyramid muft be equal to 
f of the Wedge, and the Reel Piece ACEF, 
which remains equal to f of- the fame ; and con- 
fequently equal to half the Pyramid, and i of 
the Paralleiopipedon or Cube, whofe Ends and 
Length are equal to the Bafe and Altitude of 
the Wedge •, therefore all Pieces which are cut 

to 
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to fharp Edges, at right Angles to each other, as 
ACEF, muft be meafured as (N^. 178.) 

To know the folid Content of a Wedge, 
whofe Sides are not parallel, fee (N^. 179.) 
Fir£^ fquare the Heel ABCD, and multiply it 
by half the Altitude or Length EC, the Pro- 
duft is the folid Content of ABCDGF *, then 
multiply AC by EG, and their Produdb by i of 
the Altitude, the Product is the folid Content 
of AC EG 5 add the two Produds together, 
and their Sum is the folid Content of ABCD 
EF required. Seethe following Example; 



e« 



•S 



(N». 179.) I 

■ ■ < 




c 

4 
3 

1*2 
72 



AB 
AC 

Sum 

Half Altitude 

Content of ABCDFG 



(N". 180.) 



8 EG 

^ AC 

24 Sum 

^ One Sixth of Altitude 

TjT Content of ACEG 

72 Content of ABCDFG 

1 20 Content required 

Or 



AxiTHMETicK, (Si. Improv'd. 129 

Orthus: Mcafure ABCOFasaPframid, an"* 

EF AC as a Reel Piece, it produces the fame. 

4 AB 

_j AC 

12 Sum 

4 One Third of Altitude 
4£ Content of ABCDF 

12 EF 

3 AC 
fN». 181.) jT 

2 One Sixth of Altitude 

72 Content of ACEF 

48 Content of ABCDF 

120 Content tcquired 

To know the folid Content of a double ta- 
per'd Wedge. See (N". 182.) Firft, meafure 
ABCDF as a Pyramid) then ACEF as a Reel 
Piece, and add their Products together, their 
Sum will be the Content required. 



(N». 182.) 
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%t AC 

7 EF 

(Nf. 183.) 154 

6 One 6th of Altitude 



924 



Content of ACEF 



26 AB 

22 AC 

52 

572 Content of Bafe 
12 One Third of Altitude 

1 144 
S72 



€864 Content of Pyramid 
924 Content of Reel Piece 



w^m 



77S8 Content of ABCDEFrequirdi 

To find the folid Content 6f a Globe or 
Sphere, multiply the Diameter by the Circum- 
ference, and tneir Produ£fc by i of the Diame- 
ter, ^ves the Content required. See (N*. 185.) 
which reprefents the Sedion of a Globe 42 Inches 
Diameter. 

Firft find the Circumference^ 

(N». 184.) 
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7 = 22 = 4z Diameter 

22 

84 
7)924(1 32 Circumference 
(N<'.i84.) . 21' 



132 Circumference 

42 Diameter 
Z64 
528 

J544 Superficial Content 

7 One 6th of Diameter 

38808 Solid Content 



(N*. 185.)^ 



Demonftration. The Circumference multi- 
plied by the Diameter, is proved to produce the 
fuperficial Face of a Globe, by (N"'. 135 and 
136.) again, becaufe the Body of a Globe con- 
tains an infinite Number of Pyramids pointing 
S 2 to 



r 
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to the Center, whofe Safe U the fuperficial Face 
of a Globe, and their Altitude is the Semi-Dia- 
meter, f of which is the proportionable Num- 
ber to be multiplied, with the Area of their 
Bafe, to give their folid Content, as proved by 
CN^». 166 and 167.) Therefore -J of the Dia- 
meter multiplied by the fuperficial Face of the 
Globe, muft be the folid Content. 

To find the folid Content of a Globe by a 
given Decimal, multiply the Cube, whofe Sides 
are equal to the Diameter of the Globe by 
•5238094, their Produ& is the Content required. 
See (N^. 185.) and the following Example. 



427 
42J 



Diameters 



CN^ 



84 

168 


• 


1764 

186.) 42 


Diameter 


3528 

7056 




74088 


Solid Content of Cube 


.5238094 


Given Decimal 


2^6352 

666792 




.00000 




59 270+ 
222 264 


• 


1481 76 




^7044 


^•^ b « 



38807.9908272 Content required 

N.B. 



i 
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N. B. I calculated this Decimal from the fol- 
lowing Reafons, becaufe the folid Content of a 
Globe, is y of that of a Cylinder of the fame 
Diameter and Height : Let it be 42 Inches as 
in the foregoing Examples. Obfefve, it is prov- 
ed, that the fuperficial Face of a Globe is the 
Bafe of an infinite Number of Pyramids con- 
tain'd therein, and that its Area is 4 times more 
than the Area of a Circle of the fame Diame- 
ter; for which Reafon I throw theTace of the 
Globe into one Circle, and imagine to have an 
infinite Number of Pyramids placed thereon, 
whofe Altitude is 2 1 Inches equal to the Semi- 
Diameter of the Globe ; then multiply the Area 
of that Circle by 7 Inches, it being f of the 
Altitude of thofe imaginary Pyramids, the Pro- 
duft muil be a Cylinder of 7 Inches high, whofe 
folid Content is equal with the Globe ; but its 
Area at the End, is 4 times more than a Circle 
whofe Diameter is 42 Inches; therefore, I di- 
vide the Area of the Cylinder's End into 4 Cir- 
cles, whofe Diameters are each 42 Inches equal 
with that of the Globe, and fet them one over 
the other, which makes a Cylinder of 28 In- 
ches high ; then confider what Part of 42 is 28> 
fay f , which proves a Globe to be f of a Cy- 
linder of the fame Diameter and Height, be- 
caufe this of 28 Inches high is equal with the 
Globe in Solidity and Diameter, and no more 
than y of its Height. 

The next Thing to be confidercd is to know, 
what Proportion a Cylinder pf the fame Height 
and Diameter bears to a Cube, whofe Sides are 
equal to that and the Diameter of a Qlobe. See 

(N«Mo6 



L# 
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(N^K J06 and loy.) which is a Circle infcribed 
in a Square, whofe Area n there proved to be 
fji of the Square^ which Proportion the Body 
of the Cylinder bears to the Cube ; becaufe they 
bear the fame Proportion from one End to the 
other, for which Reafon the Dechnal of the 
Cylinder muft be^ found. Say, as 14 is to 100* 
fo is IX to the Decimal of the Cylinder. See 
the following Example. 



i4=xioo=sii 
II 

ICO 

100 



JH 



14)1 ioo(-7857 14a ^8^/^^S?^*^ 

9^ teatofiSi^yUa- 

T— Mr 



120 

(N^I87.) 112 



>, 



ct 



ii^'' V 14 



80 Add a Cypher 
70 

100 Add i^ Cypher 

"98 :, 

20 Add a Cypher 



60 Add a Cypher 

56 

_ » 

40 Add a Cypher 
28 

1 2 Next 



* 
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Next find the Decimal of the Globe, becaufe 
the folid Content of a Globe is -f of that of a 
Cylinder of the fame Diameter and Height; 
fay, as 3 is to die Decimal of the Cylinder, fo 
rs 2 to die Decimal of the Globe. See the fol- 
lowing Example. 

3 = 7857142^:2 



3)i57i4284(.5238o94 ^«^?\?^^^«*^ 

%/;••••• forthcMcafurc- 

•^ -• mentofaGlobe 

Sec (N**. 186.) 

.: 07 

•v. ^ ^ 



II 

(N^I88.) 9 



'^^-^^ 



'. *'■ 



24 
24 

028 
27 



14 
12 



* ( 



- ■SjNV'V'.- 



Let 
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Let a Cube of X2 Inches iquare be giwn to 
know the folid Content of a Cylinder of the 
fame Height and Diameter. Firiiy find the In- 
ches in a Cube Foot, which multiply by the gi- 
ven Dc^cimal. (See N^. 187.) .78571421 and. 
the following Example. 

li 
n 



^ 



a4 

U4 
12 



(N«. 189.) 



288 
144 

1 728 Michel in a Oibe F«oe 

.7857142 Given Decimal 



345^ 
6912 

1728 

12096 

8640 

13824 

12096 

'3577^4^37^ Content required 

To know the Content of a Globe, whofc 
Diameter is 12 Biches, by a given Decimal Sec 

fN^- 188.) for the Decimal. 

12 






*-•« 



I* 

(N»* 190.) . 14 



' M 



288 

«44 

1728 bcket in a C^ |!mi| 

.5258994 * • . > 



' .6912 


I565*> 


0000 


.» 3824 

5*«4 
.1456 - 
5540 



-• f 



¥ 



Ii05.14jt.6432 Cphtent 

* * 

To fin4 the folid Content ef the Fruftum of 
a Globe. See A I B ki (N"". i>f .) and obTerve 
that ABK is no Part of the Fruftum ; b^t is 
drawn in the Exaniple to x^jp^ni th« Center^ 
and compkat the Fyramidi. 



CN^ i^i,) 



*«% 
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191.) 


A 


a 


I 

IS 

id 


^ 


K 


^ 


(N«. 











5 






K 


^ 


^ 


'^ 



B 



Firft, Find the fupcrficial Content of the Face, 
which is already, done in (N*^. 148.) then con- 
fider a Globe contains an -infinite Number of 
Pyramids pointing to the Center, of which the 
fuperficial Face is the Bafe, and AK, IK and 
BK is the Altitude. Look in (N^. 148.) which 
gives the fupcrficial Face of the Fruftuin (N^, 
146.) equal to (N^. 191.J whofe Content is 
2495.07354, which multiply by f of the Alti- 
tude AK, IK or BK, the Prod«<a is the Solid 
Content of AIBK, from which fubftradk the 
Cone ABK ; the Remainder is the folid Con- 
tent of the Fruftum A IB, See the following 

Examples , , 

* * 

2495.07354 Superficial Face 

(N*. 192.) 8 One 3d of Altitude AK,C5fr. 

19960.58832 Solid Content.of AIBK 
4 1 56.3 8 7 5 Solid Content of A BK 



1 3 804.2008.;^ Solid Content required 

Now 



* 



> 
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Now find the fold Content of the Cone ABK. 

7=22 = 46 
22 

92 

02 . 

7)1012(144,57 Circumf. of AB 

r • - 

(N". 193.) 31 , . ; 

28 



32 
28 



f » 



/" 



* * 



k • - ' 



40 Ada a Cypher 

50 Add a Cypher 
49 



' 44-5. 7 Circumference 

I l*§ One 4th of Piameter 



722 85 

H45f7. 
_U457 



1662.555 eontet|^f Bafe or Cirdc AB 



tS-T 8312775 

-* 3325IIO 



.;, T. i -Sj .To 
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To find the Content in Cube Yatds of st Ba- 
fon for Water, whofe Form is the Fruilum of 
an oblong Pyramid See the Rule laid down in 
(Ni^. 169 and 175.) and the following Exam* 
pie. 

(N?. 195.) 




140 GH 

7» Half CD 

S18 Sum 

$6 G£ 

1308 
X090 

J2208 Pioduft 




nc 
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156 CD 
;o HalfGH 

tx6 Sum , 

71 AC 

1582 

(N®. 196.) 16272 Pi^uft 

isioS Produft 

I i Mb % 



I 



28486 

2.66 OnesdofDqptfiorAMliMll 

708 to 

170880 
56960 

FcftinaOibeYd. ft7)75756.8o(2do5.8 Cmeot reqoM 



/ 



**7 
216 



«35 



' «i6 



V • * 
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To know the Content in Cube Yards of a 
Bafon for Water^ whofe Form contains the 
Fmftiun of an Oblong Pyramid ; alfo* the 
Fmftum of a Cone and two Right-angled Tri- 
angles. See (N^. 197.} and the following Ex- 
amples. 

(N*. 197.) 

<! ' oa 

^- 




1^ 

Q 
//8 



o< 



130 




v^' 



S6e the three foregoing Examples, and by 
the fame Rule begin to meaXure the Frullum of 
dK Oblong Pyramid ABCDEFGH. ^ 



XI8 

65 


EF 
Half CD 


^^3 
73 


Sum 
HF 


V 

549 

I28I ;_ 


* 


'3359 


ProduA 



130 
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130 CD 

59 Half EF 

189 Sutn 

85 DB \' 

945 
(N». 198.) 1512 



»W*i 



1 6065 Prodoft 
29424 Sum 

2 One^dofDeptkorAItitiide 

^8848 SAiaCoiit.of FniftBttABCDEFGH 

The two Semi-Circles at each End makes die 
Fruitum of a Cone, wkofe larger Diameter M 
N is 51, and lelftr Diameter U W, &fr. k 3^1 
find their Circumferences, and Areas, and pro* 
cecd as is laid down in (N^. 171 or 174.) 

7=22 = 39 IK 

' ' 22 • 

78 

/ 7)858(122.57 Circumference 

*• • • 

18 

40 Add a Cypher 
50 Add a Cypher 
I 7 



144 AmiTBifBTicip, flfr. Imprav'd« 

7322^51 MN 

2t 

101 

(N^. 1990 ^o« 

7)ix22(i69;28 Gbcmfcimt 



* • 



4» 
4* 



020 Add a Cypher 
14 



160^8 CircumfereBce MN 
12.75 Out 4«k •f I>*«»^ ■•• 

112x9^ 
32056 

16028 



2043.5790 Aict of Ckd# M M 



122.57 
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- 122.57 Circumference IK 

9.75 One 4th of Diameter IK 

61285 
(N^.20o.) 85799 

1 195.0575 Area of Circle IK 



^■"•fci 



2043.57 Area M N. 
83654025 

35^5^7^5 
47802300 

2J9011500 



I )2442 1 83.655275fi 562.748 Root 

I 1 195.0575 Area IK 

35)144 2043.57 , AreaMN 

125 

4801.3755. n. 

£\r^^f 1 One 3d of DepA or 

396)1921 ^ Altitude ^ 

1836 

, Q<So2.75IO Solid Content of 

3122)8583 . FruftamMNRP 

6244 

, '11 '■ ■ • • • -^ . 

'31247)2339^5 
218729 



312544)1523652 
IZ5OI76 



3125488)27347675 
25003904 

2343771 



U Tlicro 
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There ftill remains untneafured, two folid 
Riffhc Angles, as KNU MIW RQS and 
POT equal to 6 Bafe and 6 Altitude, both 
which added together makes a fquare folid Bo- 
dy or Parallelopipedon» whofe Sides are 6 and 
its Length is 39 for the Diameter KI, &r. and 
\ of the Slope W M, which is equal to 4, be- 
caufe each end Is a Pyramid of 6 Altitude ; fo 
the Length in folid Meafure b 43, which mul- 
tiply by the Area of the two Sides, the Pro- 
duft is its Content. 

6 Side 

6 Side 

(N^. tQu) 36 

43 

108 

144 

■ Content of the two Right Angl* 
1548 Solidft between the two Frnftums 

58848 Content of FniftumABCDEFGH 



I 



9602.751 Content of FraftamMNRR 



69998.751 The folid Content jpeqoired 



«tf 



r 
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Itbe Ufeof an Injlrument called 4 Tangent 
RULE, for the taking any given DiJ^ 
tame within a garter of a Mile. 

SUPPOSE the Objea to be crofs a Rivc^ 
or the like, Fig.i. Reprefents the Face 
of the Inftrument, and Fig. 2. is the perfpec- 
tive Elevation, BD is 6 Feet 8 Inches Long 
divided into 1 6000 equal Parts, by the Help of 
a feV Inch diagonal Scale, of which Fio. 3. 
reprefents 6000 drawn to its full Proportion. 
The Diftance between the Center C and the 
lower Line of the Scale at D, is five Links of 
Gunter*$ Chain equal to 39 Inches, and 1^, the 
Blade of the Square F muft extend precifely to 
that Line (as in the Example) in order to bring 
down the Divifions to its Interfeftion, by the 
Index B L, as at M. 

N. B. There is no Need to divide by the Scale 
any more than 6000 from D, (as Fig. 3.) becaufe 
all the other Parts anfwer to Objcdts within 
Reach of a 10 Foot Pole ; but the large Divi- 
iions of Thoufands muft be carefully divided on 
the whole Length between B and D; and obferve, 
the 60 fmall Divifions on Fig. i. as fromD, are 
fo many Hundreds, the Scale of this Draught 
being too fmall to fet on the Sub-divifions \ but 
they are reprefcnted by Fig. 3. 

The Tangent Rule may be made of light 
Wood, and fixed to the Index of the Theodo- 
lite, fo that it may be taken off or fet on as 
Occafion requires, and fattened by Screws at A 
and B, at the Difcretion of the Inftrument* 
Maker. The only Pcrfon of that Trade, to which 

U 2 • J 
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I have demonftrated this Inftrument, is Mr. 
Jcbn BennetU ^t the Globe in CrowtirCouri near 
Golden- Square^ St. Jameses. 

Of the TABLES. 

They are calculated from this fimple mathe- 
matical Principle. See Fig. 4. 



Fig. 4. 



A 



/ i 
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/ 



A 



.^•••■•••"* 



^■^•••"* ■•••■^ 



vr. i— " 4 i 

.if : I : 

" i • > k • 



/: 



i 



s * . ■ * 

r ! • • ; : • 

/ J 5 : ! i I 
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Rcve^/ 



^«a •>•■«••' 



a 






D 



,#!■•••»«•«•■• •«• •• 



i«ai Mvvt ••• 







< E 



.ii6--8 



iRfi 



- ■ 



'-J i 

■ V -! 



IB 



> 



The Diftance from A to F is required, with- 
out croffing the River ; fet a Staff up at A and 
another as at B in a Line with AF, from whence 
raife a Perpendicular to D, draw BG of a 

Length 
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Length at Pleafure parallel to A D ; then fet up 
a Staff at D and another as at C on the Line 
rCB in a dired: Line with D F, draw a Line from. 
C to the Line AD parallel with AB as CE, the 
Length A B or EC are 5 Feet, meafure DE 
which proves to be 3 Feet 4 Inches *, then docs 
every 3 Feet 4 Inches on the Line A D produce 
5 Feet to the Objed: F on the Line A F, and 
where there is a Remainder, it bears the fame 
Proportion as EC is to DC, the Line AD is 
26 Feet 8 Inches, which contains 8 Times the 
Space EDi, and proves the Diftance A F to be 
8 Times 5 Feet equal to 40. 

As AD, Fig. 4. is divided into 8 Parts, BD 
Fig. I. which reprefents the fanie Line, is di- 
vided into 16000 Parts ; again, as AB Fio. 4. ' 
is 5 Feet, CD Fig. i. which reprefents the* 
fame Line is 5 Links, fo I calculated my Num- \ 
bers by Divifidn and Multiplication, beginning 
at Number 40, and fo on to Number 5328, be- 
caufe thofe under 40, not only run too far for 
the Objeft to be precifely diftinguifli*d ; but 
caufe the Angle to be fo acute, that it cannot {o 
well be depended on, and thofe above 5328 
bring * the Angle near enough to be meafured 
by a 10 Foot Rod. And obferve, at Number 
700 I drop every other Number to 1000, and 
from thence to 200O; I have calculated but 
every 4th Number, and from 2000 to 4000 
only every 8th Number, and from 4000 to 
the End of . the TaJbiQ, every i6th Number, 
becaufe the Difference, is fmall decimal Parts^ 
and would fwell the tables, to an unneceffary 
Size. 

' : ^ To 
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To find aDiftance, move the Inftrament about 
till the Index GH or AB cuts the Objed, con- 
tinue it in the fame Pofition^ and move the In- 
dex IK or C£ L till it alfo cuts the ObjeA ; then 
fee what Divifion the Index cuts as at M, which 
fuppofe to be 3056. Look in the Table for that 
Number, and you will find againft it 26 Links, 
and tVV of a Link, which is the Diftance; again, 
fuppofe the Index to cut 90 on the Inftru- 
ment, look for Number 90 iq the Table, and you 
will find againft it 888 Links ; again, if it cuts 
40 you will find againft it 2000 Links, which is 
equal to a Quarter of a Mile, and fo of all 
other Numbers. 

N. B. If the Index cuts on any of the Num- 
bers which are left out, look in the Tables for 
the Number neareft to it, and take the Dif- 
tance from the Length againft that Number, the 
Difierence from Truth will be only the fmall 
decimal Part of a Link. 



Dtyiance in LINKS. 



N^ 

4» 

4^ 

43 

44 

45 

46 

47 
48 



Links 


N«». 


Links 


N", L 


2000 


49 


1632 


58 1 


^95*^ 


50 


1600 


59 I 


1904 


51 


1568 


60 I 


i860 


5^ 


1538 


61 I 


1818 


53 


1509 


62 I 


^777 


54 


148 1 


63 , 


'739 


§5 


^A5A 


64 I 


1702 


56 


1428 


65 1 


1666 


57 


1403 


66 I 



Links 

379 
355 

333 
309 

290 

209 

277 

230 

212 



i> 



67 



N' 

^1 
68 

69 

71 

72 

73 

74 

75 
76 

77 

78 

79 
80 

Si 

82 

84 

85 
86 

87 
88 

89 
90 

91 

92 

93 

94 

95 

96 

97 
98 

99 
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Links 
194 
176 

142 
126 
III 

oSi 
066 
052 
059 
025 

OI2 
000 

987 

975 
963 

941 

930 
919 

909 

898 

888 

879 
869 

860 

851 

842 

833 
824 

816 
808 



N*. 

00 
01 

02 

03 

04 
05 

06 

07 

08 

09 

IQ 
II 
12 

16 
»7 

18 

'9 

20 
21 
22 

23 

24 

25 
26 

27 
28 

29 
30 

31 
32 



links 

800 
792 

784.3 
776.7 

769.2 

761.9 

754-7 
747-6 
740.7 

733-9 
727.25 

720.7 

714-25 
707.9 

701-75 

689.6 

683-75 
677.9 

672.25 

661.1 

654.9 
650 

645 
640 

629.9 

625 

620 

615 

610.7 

606 



33 

34 
35 
36 

37 
38 

39 
40 

41 

42 

43 
44 

45 
46 

47 

48 

49 
50 

51 

52 

53 

54 

55 
56 

57 
58 

59 
60 

61' 

62 

63 

64 

65 



Links 
601.5 

597 

592.5 
588.2 

583-5 
579-6 

57$^5' 
57».4 

567.3 
563-3 

559 
555-S 

55^'7 

547-9 

543-8 

540-5 ■ 

536.5 

S33'3 
529.8 

526.3 

522.8 

519-4 
516.1 

512.8 

509-5 
506,3 

503-^ 
500 

496.9 

493-8 
490.8 

487.8 

484.8 

1.66 



I.. 



/ 
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66 



67 
68 

69 

70 

72 

73 
74 

75 
76 

77 
78 

79 
80 

81 

82 

83 
84 

85 
86 

87 

88 

89 

90 

9* 
92 

93 
94 

95 
96 

97 
98 



Links 
481.9 
478.9 
476.2 

473 

470-5 
467.8 

465 
462 .4 

459-75 
457- » 
454-5 
451-9 

449-4 
446-6 

444-4 

441-9 

439-5 
,436-8 

434-75 

4324 

430 

427-75 

425-5 • 
423.25 

421 

418-8 

4164 
4«4-5 

412-3 

410 

408.1 

406 
404 



N". Links 



Iroprov'd. 
N**. Links 



199 

2 00 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
2IZ 
213 
214 
215 
216 
217 
218 
219 

220 
221 
222 
223 
224 
225 

226 
227 

228 
229 

230 
231 



402 
400 

398 

396 

394 
392. 1 

390 
388-3 

386-4 

384.6 

382.5 

38o>9 

379i 
377-3 
375-5 

373-8 
372 

370-3 
368.6 

366.9 

365-3 

3^3-6 

3^^-75 
360.3 

35^-75 

357-1 

355-5 

353-9 
352.4 

3509 
349-3 
347-7 
S46-3 



232 

233 
234 

235 
236 

237 
2j8 

^39 

240 
241 

242 

243 
244 

245 
246 

247 

248 

249 

250 

251 
252 

253 
254 

255 
256' 

257 
258 

259 
260 

261 

262 
263 
264 



344-8 

343-3 

341-9 
340 

338.9 

337 5 
336.1 

334-7 

333-3 

331-9 

330.5 
329.2 

327-5 
326.3 

325 

3*3.8 

322.5 

321.25 
320 

318.75 

317.5 
316.2 

314.9 

3137 

312.5 

3" 
310.2 

308.8 

307.5 
306,5 

305.3 
304.1 

303 
26^ 



t 
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265 
266 
267 
268 
269 
276 
271 
272 

274 

276 
277 
278 
279 
280 
281 
282 

283 
284 
285 

ii6 
287 
288 
289 
290 
291 
292 

294 

295 
296 

297 



Links 

301.9 
300.7 
299.6 
298.5 
297.2 
296 

294.1 

293 
291.8 

290.2 

289.8 

288.8 

287.75 
286.75 

285.7 

284.7 

283.65 

282.7 

281.65 

280.5 

279-5 
278.75 

27775 
276.8 

'2-75-^5 
27475 
27395 

•^73 
271.9 

271.2 

270.25 

269.35 



,298 
299 
300 
301 
302' 

303 
3<?4 

305 
306 

307 
308 

309 
310 

311 
312 

313 

314 

316 

317 
318 

319 
320 

321 

322 

323 

324 

325 
326 

327 
328 

329 
330 



Links 

268.25 

26y.55 

266.4 

265.6 

264.9 

264 

263.15 

262.3 

261.4 

260.6 

.259.7 

2589 

258 

257-25 
2564 

255.6 

25475 

254 

253-1 

252-3 
251.6 

250.75 

250 

249.4 

248.45 

247.65 

246.9 

246.1 

245-4 
244.6 

2439 

243-1 

242.4 



I 



331 
332 

333 

334 

335 
336 

337 
338 
339 
340 
341 
342, 

343 

344 

345 
346 

347 
348 

349 
350 

351 
352 

353 

354 

355 
356 

357 
358 

359 
360 

361 

362 

363 



Links 

241.7 

240.95 

240 

239-45 
238.8 

238.1 

237-35 
236.5 

236 

235-25 
234.6 

233-9 
233.2 

232-5 
231.9 

231.2 

230.5 

229.8 

229.2 

228.5 

227.9 

227 25 

226,6 

225.95 

225.35 

224.7 

224.1 

223.3 

223.8 

222:2 

i2X.6 

■i2<i3^ 
364 
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NO. 

364 

365 
366 

367 
368 
369 

370 

37' 

372 

373 
374 
375 
376 
377 
37S 

379 
380 

381 
382 

383 

384 

385 
386 

387 
388 

389 
390 
39 » 
392 
393 
.394 
395 
396 



Links 


N**. Links 


N». links 


219.75 


397 '- 


801-5 


430 ' 


t86 


219-15 


398 ' 


toi 


43« I 


1856 


218.4 


399 2 


100.5 


432 1 


'85.15 


2 '7-95 


400 s 


too 


433 J 


[84.75 


217.37 


401 ] 


199.5 


434 1 


184.3 


216.8 


-402 J 


199 


435 1 


[83.9 


2i0.2 


403 J 


^9^-S 


436 3 


'8345 


215.6 


404 ] 


198 


437 J 


'83 


215 


405 ] 


^97-5 


438 3 


[82.65 


214.45 


406 ] 


197 


439 1 


182.2 


213.62 


407 ] 


x^e.sd 


440 J 


[81.8 


213-3 


408 1 


196 


44» J 


.814 


212.75 


409 ] 


'965 


442 1 


180.87 


212.2 


410 ] 


^95 


443 1 


180.5 


2II.6 


411 ] 


194.6 


444 J 


180.15 


211. 1 


4i» 3 


'94- '5 


445 1 


'7975 


210.5 


413 1 


^93-7 


446 ] 


'79-37 


210 


414 1 


r93.2 


447 J 


[78.85 


209.4 


415 J 


'92.75 


448 3 


178.55 


208.9 


416 \ 


192.3 


449 1 


'78.15 


208.2 


417 ] 


191.85 


450 3 


^77'7S 


207.8 


418 ] 


191.25 


451 3 


^77-4- 


207.25 


419 : 


190.9 


452 J 


[76.95 


206.7' 


420 ] 


'90.45 


453 3 


176.6 


206.15 


421 ] 


r^o 


454 3 


176.2 


205,65 


422 J 


^^9'5S 


455 3 


175.8 


205 


423 I 


[89.1 


456 1 


'75-45 


204.6 


424 ] 


188.65 


457 1 


^75 


204 


425 J 


188^5 


458 3 


'74-55 


203.55 


426 \ 


'87.75 


459 J 


i74'3 


203 


427 3 


[87.25 


460 ] 


'73-8^ 


202.5 


42<i ] 


[86.9 


461 J 


^73-55 


202 


429 1 


186.3 


462 1 


^73-^5 


S 






. •■ 


463 



463 

465* 
466 

467 
468 
469 

470 

47 « 
472 

473 

474 

475 
476 

477 
478 

479 
480 

481 
482 

483 
484 

485 
486 

487 
488 

489 
490 

491 
492 

493 
494 

495 
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Lipks 

72.8 
72.4 

7a 

7»-3 

70-95 

70-55 
70.2 

69.85 

69-45 
69.1 

68.75 

68.4 

68.06 

67-6 

67-35 
67 

66.66 
66.3 

65-95 
65,6 

65-^5 

64-95 
64.6 

64.27 

63-75 
63.6 

63.15 

62.9 

62.5 

62.25 

61.9 

61.5 



496 

497 
498 

499 
500 

50 » 
502 

503 

504 

505 
506 

507 
508 

509 
510 

5" 

5«2 

513 

5*4 

$i5 
516 

5^7 
518 

519, 
5i& 

521 
522 

523 
524 

526 

527 
528 



Links 

61.25 
61 

60.64 

60.3 
60 

59-6 
59-37 

59 

59.75 
58.4 
58.1 

57-8 

57-45 

57-^5 

56-5 
56.25 

55-9 

55-5 

55.3 

S5 

54-75 

54-4 

54-1 

53.75 

53-5 

53-25 

52-95 
52-65 

52.4 

52 
51,8 

5^-5 






529 

530 

53« 
532 

533 
534 

535 
536 

537 
538 

539 
540 

541 
542 

543 
544 

545 
546 

547 
548 

549 
550 

55 1 

55^ 

553 

554 

555 

556 

557 

558 

559 
560 

561 



X 2 



Links 

51,25 

50.95 
50.65 

50.35 
50.1 

49.8 

49-5 

49-25 

48.95 

48.6 

48-3 
48 

4775 

47-5 

47-25 

47 
46.75 

46.5 

46.25 

45-8 
45-6 

45-4 

45.15 
44.8 

44-65 

44.4 

44.15 

43-87 
43.6 

43.37 
43.1 
42:85 
42,6 







156 

562 

5^3 
564 

565 
566 

568 

569 

570 

57' 

572 

573 

574 

575 

57^ 

577 

57^ 

529 
5^0 

581 

582 

58.3 
.584 

5^5 

5H6 

5^7 
58S 

590 

592 

593 
1594 
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Links 

34.35 
34.12 

34 

33-77 
33-55 
33-3 

33'^ 

32.8 

32.65 

32-45 
32.2 

32 
31.8 

3»-57 

31.3 
3*.»5 

309 
30.7 
30.5 

30-3 
30.05 

29,85 
29.65 

2 9' 45 
29.25 

29 • 
28.8 

28.62 

28.4 

28.2 

28 

27.8 

27.6 I 



Links 


N". L 


142.35 


595 I 


142. 1 


596. 1 


141,82 


597 I 


i4«-6 


59^ » 


HI.35 


599 I 


I4I.I 


600 I 


140.82 


601 I 


1 40. 6 


602 I 


U0.35" 


603 1 


1 40. 1 


604 I 


'39-75 


605 I 


139.6 


606 J 


^39-37 


607 I 


139.' 


608 I 


138.87 


609 I 


138.65 


610 I 


138.4 


611 I 


138.15 


612 I 


^37-9^ 


613 I 


«37.7. 


614 I 


137.37. 


615 I 


137.2 


616 I 


136.97 


617 I 


136.75 


618 I 


136-5 


619 I 


136^3 


620 I 


^35-95 


621 I 


135.8 


622 I 


135-6 


623 I 


i 35-35 


624 'I 


135-^2 


625 I 


134.9 


626 I 


134.67 


6i7 I 



N*. Links 




628 1 


127.4 




629 ] 


127.2 


^ 


630 ] 


127 




631 ] 


126.8 




632 : 


1 26.55 




633 ' 


1 26.35 




634 1 


126.15 




645 3 


^25.95 




636 : 


t25.8 


* 


637 ] 


125.55 




638' 3 


125.37 




639 ] 


125.2 




640 1 


125 




641 ] 


[24.8 


^ 


642 ] 


[24.6 




643 J 


[24-4 




644 I 


124.22 




645 ] 


t24 . . 


- 


646 1 


[23.82 




647 1 


[23.65 


- 


648 1 


123.45 




649 1 


123-25 


• 4 

■ 


650 ] 


123.07 


' 


651 ] 


[22.9 


1 


652 1 


122.7 


■ 


653 1 


[22,5 




654 ] 


122.3 


k. • 


655 J 


122.13 


.J 

■' t 


656 ] 


121.95 


1 
■ ( 

i 


657 1 


121.75 




658 ] 


121,55 


1 

1 
[ 


659 1 


121.4 


i 


660 ] 


[21,2 


( 




66i 


■ .1 

.J 



«» 
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N''. Links 



661 ] 


[21 


662 ] 


120.85 


663 J 


[20.65 


664 ] 


[20.47 


665 1 


120.3 


, 666 1 


[20.I 


. 667 3 


ti9,9 


668 ■ 1 


119,72 


669 1 


•19-55 


t 670 1 


[19.4 


i 671 ) 


[19.25 


672 1 


I i?-o5 


67s : 


118.85 


f 674 ] 


118.67 


^75 1 


ti8.5i 


676 


118.25 


677 1 


ti8,i6 


678 ] 


[l8 


^79 ^ 


H7.82 


•680 ] 


117.64 


681 ] 


117.47 


68a ] 


i»7'3 


6i83 ] 


[17.13 


684 1 


r 1 6.95 


- 685 ] 


[ 16.78 


686 ] 


u6.6 


687 : 


[ 16.44 


f- 688 ] 


116.25 


f 689 ] 


ti6,ii 


690 ] 


1 15-95 


691 . ] 


U5'77 


692 ] 


[15.6- 


693 ] 


1 15-44 



N*. Links 



694 

695 
696 

697 

698 

699 

700 

702 

704 

706 

708 

710 

712 

714 

716 

718 

720 

722 

7H 
726 

728 

730 

72^ 

734 

7B^ 

738 
740 

742 

744 
746 

748 

75<^ 
75^ 



5-^5 

5-1 

4-94 

4.77 
4.6 

4.44 

4-25 

3-95 
3.62 

3-3 
2.97 

2.67 

2-35 
2.05 

1-73 
1,42 

I. II 

0.8 
0.49 
0.17 
09.94 
09.58 
09.2 
08,97 
08.67 
08.4 
08.1 
07.8 

07-5 
07,22 

06.82 

06.65 

06.37 



754 

75^ 

758 
760 

7<J4 
766 

768 

770 

772 

774 
776 

778 

780 

782 

784 

786 

788 

790 

792 

794 
796 

798 

800 

802 

804 

806 
808 

810 

8l2 

814 

816 

8t8 



Links ■ 

06.1 
05.92 

05-55 

03-25 

05 
04.71 

04.45 
04.16 

039 
03.64 

0335 
03.07 

02.89 

02.5 

02.3 

02 

01.77 

Of.5 

01.25 

01 

00.75 

€0.5 

00.25 

00 

99-75 

99-5 

99-^5 

99 

98-75 

9«'5 
'98.28 

98 

97^79 
820 



r 
1 




158 


Ariti 


• - N». 


links 


820 


97'5 


8X2 


97-3 


824 


97.07 


826 


96.85 


828 


^6.6 


830 


9^-37 


832 


96.15 


834 


95-9* 


836 


95.62 


. 538 


95-45 


840 


95.22 


842 


95 


844 


94.77 


846 


94-55 


848 


94.32 


850 


94.12 


852 


93.87 


854 


93.62 


856 


93-45 


858 


93-24 


860 


93 


862 


92.8 


864 


92-57 


866 


9237 


868 


92.15 


870 


9 '-9 5 


872 


91.72 


874 


9^-5 


876 


91.32 


878 


91. 1 


880 


90.9 


. 882 


90.7 


•884 


90»43 



886 
888 
890 
892 

894 
896 
898 
900 
902 

904 
906 

908 

910 

912 

914 

916 

918 

920 

922 

924 
926 

92^ 

930 
932 
934 

936 

938 
940 

942 

944 
946 

948 
950 



links 
90.25 
90.07 
89-87 
89.68 
89.42 
89.27 
89.07 
88.87 
88.7 

88.47 

88.3 

88.1 

87.9 

87.72 

87.5 
87.27 

87.15 

86.92 

86.77 

86,57 
86.4 

86.2 

86 

85.82 

85.63 

85-47 
85.27 

85.1 

84.92 

84.72 

84.55 

84-37 
84.2 



Improved. 
N». Links 



952 

954 

956 

959 

' 960 

962 

964 
966 

968 
970 
972 

974 
976 

978 

,989 
982 

984 
986 

988 

990 

99^ 

994 

996 

998 

1000 

1004 

1008 

10I2 
1016 
I020 
1024 
1028 
1032 



84-03 

83.8 

83.67 

83.5 

83.33 
83.15 

82.97 

82.8 

82.62 

82.42 

82.3 

82.13 

81.87 

81.79 

81.57 

81.45 
81.25 . 

81.12 

80.95 

80.75 

80^62 

80.5 

80.31 

80. 1*5 

80 

79.68 

79-37 
79-05 
78.72 

78.42 

78.12 

77-75 
77-5 

J 036 



N'. 


1036 


1040 


1044 
1048 


1052 
1056 

/ K>6o 


1064 

1068 


1072 
1076 

1680 


1084 

1088 


1092 

lopd 


' . 1 100 


1 104 

1108 


1112 


111 6 


1120 


II24 


uzS 


1136 


1140 


1144 

1148 


1152 

1156 

i .1160 


1164 
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Links N®* Links 

77.2 1 168 68-48 
76.87 1 1 72 68.25 
76*62 1 176 67.97 
76.32 1 180 67.8 
76 1184 67.56 
75-75 *i88 67.33 
75-47 ^ »9^ 67.06 
75.17 1196 66.88 
74.9 luteo 66.65 
74.62 1 204 66.4 

74.3 1208 66,22- 
74 1212 66 
73-75 "16 65.78 
73.5 1220 65.S7 
73.25 1224 65.35 
72.9 1228 65.15 
72.7 1232 64.92 
724 1236 64.72 
72.2 1240 64.5 
71.93 1244 64.31 
71.68 1248 64.1 

71.42 1252 63.9 
71.17 1256 63.7 
J 0.9 1 1260 63-5 

70.67 1264 63.27 
70.41 1268 63.07 
70.12 '272 62-9 
69.87 1276 62.68 
69.6^ 1280 62.5 

69.43 1284 62.3 
69.2 1288 62.11 
68.96 1292 '61.91 

68.68 1296 61.72 
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' N^. Links 

300 61.53 

304 61.35 

308 61.15 
312 ' 60.97 

316 60.77 

320 60.6 

324 60.4a 

328 60.23 

332 60.05 

336 59-86 

340 59-7 

344 59-5^ 

348 59-33 

352 5912 

356 59 

360 58.82 

364 58.65 

368 58.47 

37^ 5^'3 

376 58.12 

380 57^97 

384 57-8 

388 57.62 

39^ 57-^7 

396 57-3 

400 57-12 

404 56.97 

408 56.81 

412 56.65 

416 56.48 

420 56.33 

424 .56.17 

42A 56.02 

i43a 



i6o Arithmetick^ &c. Improved. 



N''. 


Links 


1432 


55.86 


1436 


557' 


1440 


55-55 


144* 


55-4- 


1448 


55-'^* 


->452 


55'^ 


1456 


54-97 


1460 


54.79 


1464 


54.6 


1468 


54-48 


1472 


54-33 


1476 


54.2 


1480 


54-05 


1484 


53-9 


1488 


53-75 


1492 


53.61 


1496 


53-41 


1500 


53-32 


1504 


53-^8 


J 508 


53.05 


1512 


52.96 


1516 


52.77 


1520. 


52.62 


1524 


52.5 


1528 


52.35 


1532 


52.22 


1536 


52.08 


J540 


5^95 


»544 


51.82 


1548 


51-67 


1552 


5^-53 


^556 


51-41 


1560 


51.25 



N°. 


Links 


1564 


51 i5 


1568 


5« 


i57^ 


50.88 


^57^ 


50-75 


1580, 


50.62 


1584 


505 


1588. 


50-37 


f59^ 


50.25 


^59^ 


5012 


1600 


50- 


1604 


49.87 


1608 


49-75 


1612 


49.62 


1616 


49 5 


1620 

* 


4937 


1624 


4925 


1628 


49.14 


1632 


49 


1636 


48.89 


164D 


4875 


1644 


48.65 


1648 


4853 


1652 


48-42 


1656 


48-3 


1660 


48.18 


J 664 


4807 


1668 


4796 


1672 


47.81 


1676 


4772 


1680 


47.61 


1684 


47 5 


1688 


4738 


1692 


47.27 



6g6 
700 
704 
708 
712 
716 
720 
724 
728 

732 
736 
740 

744 
748 

752 

756 
760 

764 

768 

772 

776 

780, 

784 
788 

792 

796 

800 

804 

808 

812 

S16 

820 

;824 



Links 
4716 
47.06 

469a 
46.81 

4672 

46-62 

46.5 

464 

4628^ 

46.18 

46.07 

45-97 
45-86 

45.75 
45.66 

45.55 
45-45 

45-35 
45.21 

45.12 
45-03 

44-93 
44-84 

4471 
44-63 

44-53 
44-43 
44-35 
44.23 
44' '5 
44.05 

43-95 
43.86 

1828 



Arithmetick, &c. 



828 
832 
836 

848 
852 
856 
Uo 
864 

868 
872 
876. 
880 

884 
888 

892 

896 

900 

904 

908 

912 

916 

920 
924 
928 

932 

940 

944 
948 

952 
956 



Links 

43-75 

4363 

43-57 
4346 

43.38 
43.28 

43*2 
43- » 

43 
42.91 

42.81 

42.73 
42.63 

42.55 
42.46 

42.36 

42.27 

42.18 

42.1 

42 

41.9 

41.83 

4»-75 
41.66 

'4'-57 
41.48 

41.4 

4'.-3i 
41.21 

4115 
41.06 

40-93 
40.89 



i960 
1964 
1968 
1972 
1976 
1980 
1984 
1988 
1992 
1996 
2000 
2008 
2016 
2024 
2032 
2040 
2048 
2056 
2064 
2072 
2o8o 

2088 

2096 
2104 

2II2 
2120 
2128 
2136 
2144 

2152 
2160 
2168 
2176 



Links 

40.78 
40.72 
40.62 
40.56 
40.47 
40.38 
40.31 
40.25 
40.16 

40.07 
40 

39-^4 
39.68 

39-52 

39-30 
39.21 

39.06 

38.87 

38.75 
38.6 

38.43 

38-31 
38.16 

38 

3787 

37-73 

37.58 

37-45 

37-3' 
37-15 

37 
36.87 

36.75 
Y 



Improved 

2184 
2192 
2200 
2208 
2216 
2224 
2232 
2240 
2248 
2256 
2264 
2272 
2280. 
2288 
2296 
2304 
2312 
2320 
2328 
2336 

2344 
2352 
2360 
2368 
2376 
2384 
2392 
2400 
2408 
2416 

2424 
2432- 

12440 



. 161 

Links 
36,62 

36.45 

36.35 
36.2 

36.1 

35-9^ 
35.84 
35-7' 
35.58 
35.45 

35.33 

35.2 

3506 

34.93 

34.83 

34.7* 

34.^ 

34-48 

34-34 
34-24 

34-12 
3398 

33-9 

33-78 

33-66 

33-53 

33-44 

333* 

33-2 

33- it 

33 
32.89 

32.78 
2448 



'i62 Arithmetick, &c. 



1448 

1456 

8464 
2472 

2480 

2488 

2496 

2504 

25»2 

2520 
2528 

2536 
2544 

255i 
2560 

2568 
2576 
2584 
2592 

2600 

2608 

2616 
2624 

2632 

2640 

2648 

2656 
2664 

2672 
2680 
2688 

2696 

2704 



Links 
32,67 

32-57 
32.46 

3236 

3215 
32.05 

3»-95 

3»85 

3175 
31.63 

3^-53 

3»-45 

3' -34 

3^-25 

3«»5 

3^05 

3°9S 
30.86 

30.76 
30.67 

30.57 
30.48 

30-3? 

303 

30.21 

30.11 
30.02 

29-93 
29.85 

29.76 

29,66 

29.56 



27I2 
^720 

<f2728 

2736 

2744 

275* 

2760 

2 70S 
2776 

2784 

2792 
2800 

2808 
2816 

282^. 
2832 
2840 
2848 
2856 
2864 
2872 

aSk'o 
2888 
281^6 
2904 
2912 
2920 
2928 
2936 

2944 
2952 

2960 

, 2968 



links 

2941 

29-32 
29.23 

29.15 
29.06 

2.8. 9« 

28.9 

28.81 

28.73 

28.65 

28.56 

28.48 

28.4 
28.32 

28.24 
28.16 

28.08 

28.01 

27-93 
27.85 

27.77 

27.7 

27.62 

27-54 
27.48 

27-39 
27.30 

27.24" 

27.16 

27.1 

27.02 

26.95 



ImproV 

' N*. 

2976 

2984 - 
2992 

3006 
•3008 
3016" 
3024 

3032 
3040 
3048 

3056 
3064 

3072 
3080 
3088 
3096 

3'04 

3U2 
3I2fO 

3.28 

3136 

3 '44 
3152 
3160 , 

3168 
3176 

3 '84 
3192 

3260 

3208 

3216 

3224 

3<^3^ 



a 

Lmk» 

26,97 
26.8 
26.7 
26-66 

.26'55t' 
26.52 

26.48 

26.38 

26.31 

26.25 

26.17 

26.11 

2604 

2597 
25.91 

25-83 
25.76 

25.70 

25.'62 

2557 

^5-5 
25.44 

2537 

25-3* 

25.25 

25.18 

25.12 
25.06 

25 

2493 

24-87 

24.81 

24-75 
3240 






r * 

Arithmetick, &C. 



• 


N«> 


Links 


N^ 


Links 


V. , i 


^40 


24.68 


^50^ 


22.82 




3248 


. 2462 


35 « 2 


22.77 


3256 


24.57 


3520 


22.72 


i 


3264 


24.5 


3528 


22.67 


> 


5^7* 


24.44 


353^ 


22.6 




^280 


24.37 


'3544' 


«2.56 


^' 


3288 


24.32 


355*^ 


22.51 


L 


3296 


24.26 


3560 


22.46 


■ 
1.^ 


3304 


24.4 1 


3568 


22.42 


r 


33^? 


24.15 


3576 


22.35 


^. 


3320 


24.09 


3584 


22.31 


r'- 


3328 , 


24.03 


3592 


22.26 




3336 


23.98 


3600 


22.21 


H^ 


3344 


239 


3608 


22.17 




3352 


23.86 


3616 


22. II 


a 


3360 


23.8 


3624 


22.07 


• 


3368 


23.75 


3632 


22.02 




3376 


23.69 


3640 


21.97 


1' 


' 3384 


23.63 


3648 


21.93 


f 


3392 


23.58 


3656 


21.87 


' • 


3400 


23.53 


3664 


21.81 




3408 


23.46 


3672 


21.78 




3416 


23.4 


3680 


21.73 


■ 


3424 


23.36 


^688 


21.69 


' 4 


3432 


23.31 


3696 


21.64 


; 


3440 


23.25 


3704 


2Ir6 


f- 


3448 


23.2 


3712 


'^^'BS 


f 


3456 


23.14 


3720 


21.5 


• 


34<>4 


23.09 


3728 


21.4$ 




3472 


23.63' 


3736 


21.40 


. 


3580 


22,98 


3744 


21,36 


I 


3488 


'22.93 i 


3752 


21.31 


3496 

i 


22^87 


3760 

1 


21.27 



Improv*d. 163 

' N». Links 
3768 

3776 

3784 

3792 
3800 

3808 

3816 

3824 

3832 

3840 

3848 
3856 
3864 

3872 
3880 
3888 
3896 

3904 
3912 

3920 

3928 

393^ 
3944 
3952 
3960 
3968 

397^ 

3984 

3992 
4000 

4016 

4032 

4048 



2I.2J 
21.18 

2r.'i3 

21.09 

21.05 

21 

20.95 

20.91 

20.87 

20.82 

20.78 

20.74 

20.7 

« 

20.65 

20. 6 
2057 

20.46 
2044 
20.39 

20.35 
20.31 

20.28 
20.2.3 
20.19 

2 O.J 5 

20.12 
20.08 

20.0^ 

20 

19.92 

19.84 

19.76 

4064 



